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$1' 75$160,66,21 72//6

,1 $ 180%(5 2) ,16758&7,9( (;$03/(6

%DUW 0F*XLUH

8QLYHUVLW\ RI &DOLIRUQLD (QHUJ\ ,QVWLWXWH

DQG

*UDGXDWH 6FKRRO RI 3XEOLF 3ROLF\ 8&%

&RQWHQWV �� +RZPLJKW D GHFHQWUDOL]HG ELODWHUDO V\VWHP ZRUN" �� 7KH QXPHULFDO DQDO\VLV

LQ WKLV SDSHU� �� 7KH JHQHUDO IRUP RI WKH PRGHO� �� $GPLWWDQFH DQG FDSDFLW\ YDOXHV DUH

DVVHPEOHG IURP DQ DUUD\ RI VKDGRZ SULFHV� �� $ FODVVL�FDWLRQ RI H[DPSOHV� �� +RZ GRHV

WKH RSHUDWLRQ RI D SRRO V\VWHP FRPSDUH ZLWK WKDW RI D ELODWHUDO V\VWHP" �� /LQN �RZV DQG

2ULJLQ^'HVWLQDWLRQ �2^'� �RZV� �� +RZ DUH WUDQVPLVVLRQ WROOV FRPSXWHG DQG ZKDW GR

WKH\ UHSUHVHQW" �� ,Q D FRQJHVWHG QHWZRUN WKH JULG RSHUDWRU FROOHFWV WROO UHYHQXHV� :KDW

LQFHQWLYH UHPDLQV WR UHGXFH FRQJHVWLRQ E\ LQFUHDVLQJ QHWZRUN DGPLWWDQFHV" ��� 2SWLPXP

QHWZRUNV� ��� +RZ GR EX\HUV DQG VHOOHUV RI UHDO DQG UHDFWLYH SRZHU EHKDYH LQ D ELODWHUDO

V\VWHP" ��� +RZ FDQ SRZHU EH PDGH WR UXQ ?XSKLOO�" ��� :KDW LV WKH UROH RI UHDFWLYH

SRZHU LQ D ?'&� PRGHO" ��� 'XDOLW\�

7KLV SDSHU H[WHQGV DQ HDUOLHU VWXG\� RI WKH IHDVLELOLW\ RI GHFHQWUDOL]HG SULFH�TXDQWLW\ FR�

RUGLQDWLRQ VFKHPHV IRU HOHFWULF SRZHU JULGV� /LNH WKH HDUOLHU SDSHU� WKLV RQH LV VRPHZKDW

LGLRV\QFUDWLF� &HUWDLQ LPSRUWDQW DQG PXFK VWXGLHG DVSHFWV RI UHDO V\VWHPV DUH LJQRUHG LQ

RUGHU WR IRFXV RQ VRPH IHDWXUHV WKDW ZH KDSSHQ WR WKLQN GHVHUYH PRUH DWWHQWLRQ� ,Q WKH

IRUPHU FDWHJRU\ DUH VWUDWHJLF GHFLVLRQV� PDUNHW SRZHU� LQWHUWHPSRUDO SURGXFWLRQ FRVWV� DQG

DUELWUDU\ UHJXODWRU\ FRQVWUDLQWV� ,Q WKH ODWWHU FDWHJRU\� GHFHQWUDOL]DWLRQ� WUDQVPLVVLRQ H[�

WHUQDOLWLHV� WKH HFRQRPLF UROH RI UHDFWLYH SRZHU� DQG WKH SRVVLELOLWLHV IRU FRRUGLQDWLQJ VXFK

VLPSOL�HG V\VWHPV E\ PHDQV RI QRQ�H[RWLF PDUNHW GHVLJQV� 7KH KRSH� SHUKDSV YDLQ� LV WKDW

WKH UHVXOWV ZLOO FDUU\ EDFN WR WKH PRUH FRPSOLFDWHG FRQWH[WV�

� 0F*XLUH ������

�



%RWK WKH HFRQRPLF WKHRU\ DQG WKH SRZHU HQJLQHHULQJ WKHRU\ HPSOR\HG KHUH DUH FRPSOHWHO\

WUDGLWLRQDO�� %XW ZKHUH TXDOLWDWLYH UHVXOWV DUH GL�FXOW WR H[WUDFW IURP WKHRU\� RU GL�FXOW

WR JUDVS� ZH �OLNH RWKHUV� UHO\ KHDYLO\ RQ WKH SRVLQJ DQG FRPSXWDWLRQ RI VLPSOH QXPHULFDO

H[DPSOHV� )RU WKH ODWWHU SXUSRVH ZH PDNH XVH RI D KRPHPDGH 23) �RSWLPDO SRZHU �RZ�

URXWLQH FDOOHG 5(;� 7KH SURJUDP LV HDVLO\ XQGHUVWRRG DQG XVHG DQG UHDGLO\ REWDLQDEOH E\

WKH UHDGHU WR YHULI\ H[DPSOHV RI RXUV RU RWKHUV
 DQG WR LQYHVWLJDWH KLV RZQ��

0RVW RI WKH SUREOHPV SRVHG HQYLVLRQ D V\VWHP PDGH XS FRPSOHWHO\ RI ELODWHUDO FRQWUDFWRUV�

7KLV LV PDLQO\ D PDWWHU RI H[SRVLWLRQDO FKRLFH� PRUH RI WKH ZRUNLQJV RI WKH V\VWHP DUH

UHYHDOHG� ,Q HYHU\ FDVH WUDQVODWLRQ WR DQ HVVHQWLDOO\ HTXLYDOHQW SRROHG V\VWHP LV VWUDLJKW�

IRUZDUG�

�� +RZ PLJKW D GHFHQWUDOL]HG ELODWHUDO V\VWHP ZRUN" 6XSSRVH WKH JULG RSHUDWRU

DORQH SRVVHVVHV NQRZOHGJH DERXW WKH FKDUDFWHULVWLFV RI WKH WUDQVPLVVLRQ KDUGZDUH� QHW�

ZRUN WRSRORJ\� OLQN DGPLWWDQFHV� DQG WKHUPDO FDSDFLWLHV� 6XSSRVH DQDORJRXVO\ WKDW WKH

SURGXFHUV DQG FRQVXPHUV RI HOHFWULF SRZHU DORQH SRVVHVV NQRZOHGJH DERXW WKHLU RZQ FRVW

DQG YDOXH IXQFWLRQV� 0RUHRYHU� DOO RI WKLV LQIRUPDWLRQ LV QHZ� DQRWKHU GD\� RU KRXU� KDV

MXVW EHJXQ� WKH GLFH KDYH EHHQ UHFDVW DQG FRRUGLQDWLRQ RI QHZ DFWLRQV PXVW EH FDUULHG RXW

E\ PHDQV RI VRPH NLQG RI DGMXVWPHQW SURFHVV�

2QH VXFK SURFHVV LV DV IROORZV� 7KH JULG RSHUDWRU PDNHV D SXEOLF DQQRXQFHPHQW RI WHQ�

WDWLYH FRPSOH[ QRGH YROWDJHV �ZKLFK LV H[DFWO\ HTXLYDOHQW WR DQQRXQFLQJ SRLQW�WR�SRLQW

ORVV UDWLRV�� 7KH SURGXFHUV DQG FRQVXPHUV PDNH GHDOV WKDW PD[LPL]H WKHLU SUR�WV LQ WKH

FRQWH[W RI WKH DQQRXQFHG YROWDJHV �:H DVVXPH SHUIHFWO\ FRPSHWLWLYH EHKDYLRU�� DQG FRP�

PXQLFDWH WKH UHVXOWLQJ QRGDO SRZHU LPSRUWV DQG H[SRUWV �L�H�� SRZHU LQMHFWLRQV� WR WKH JULG

RSHUDWRU� 2UGLQDULO\� WKH JULG RSHUDWRU ZLOO �QG WKDW OLQN SRZHU �RZV FRQVLVWHQW ZLWK WKH

SURSRVHG QRGDO SRZHU LQMHFWLRQV HLWKHU H[FHHG RU IDOO VKRUW RI WKH FDSDELOLWLHV RI WKH JULG�

� 7KH SRZHU HQJLQHHULQJ WKHRU\ LV LQWHQGHG WR EH VWUDLJKW %HUJHQ �������

�
$ UHFHQW H[SRVLWLRQ� PRUH JHQHUDO DQG PRUH IRUPDO� RI D VLPLODU DQDO\VLV LV %DXJKPDQQ HW DO ������
ZKLFK_ H[DJJHUDWLQJ RQO\ D ELW_ VHWWOHV IRU DQQRXQFHPHQW RI QHFHVVDU\ FRQGLWLRQV IRU D FHQWUDOO\ PDQDJHG
RSWLPXP�
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0RUH VSHFL�FDOO\� WKH OLQN YROWDJH GURSV FDXVHG E\ WKH SURSRVHG LQMHFWLRQV DUH GL�HUHQW

IURP WKRVH LQ WKH WHQWDWLYH YROWDJH DQQRXQFHPHQW WKDW HOLFLWHG WKH WKRVH VDPH LQMHFWLRQV�

6HHNLQJ LPSURYHG FRRUGLQDWLRQ� WKH JULG RSHUDWRU EHJLQV D VHFRQG URXQG RI WKH DGMXVWPHQW

SURFHVV E\ DQQRXQFLQJ WKH QHZ YROWDJHV� %X\HUV DQG VHOOHUV UHIRUPXODWH WKHLU WHQWDWLYH

FRQWUDFWV DQG DJDLQ LQIRUP WKH JULG RSHUDWRU� 7KH SURFHVV FRQWLQXHV XQWLO WKH VHW RI QRGH

YROWDJHV FRQYHUJHV WR D �[HG VHW� WKDW LV WR D VHW RI YROWDJHV WKDW DUH ERWK HFRQRPLFDOO\

DQG WHFKQLFDOO\ FRQVLVWHQW ZLWK SURSRVHG SRZHU �RZV�

7KDW VXFK D �[HG�SRLQW YROWDJH YHFWRU DOZD\V H[LVWV LV HDVLO\ VKRZQ� EXW �QGLQJ LW �DQG

�QGLQJ LW TXLFNO\�� E\ PHDQV RI DQ DGMXVWPHQW SURFHVV FDQ EH WULFN\� 2XU FRQFHUQ KHUH LV

OHVV ZLWK WKH H�FLHQF\ RU IHDVLELOLW\ RI WKH DGMXVWPHQW SURFHVV EXW UDWKHU PRUH ZLWK WKH

QDWXUH RI WKH UHVXOWLQJ HTXLOLEULXP DW WKH �[HG�SRLQW YROWDJHV� 7ZR LPSRUWDQW TXHVWLRQV

WR DVN DUH� 'RHV WKLV HTXLOLEULXP PD[LPL]H VRFLDO ZHOIDUH" DQG +RZ� SUHFLVHO\� GR WKH

DFWLRQV RI EX\HUV DQG VHOOHUV IROORZ IURP WKH DQQRXQFHG QRGH YROWDJHV"

:H DGGUHVV WKH VHFRQG TXHVWLRQ �UVW� /HW YL  YLH
L�L EH WKH JLYHQ FRPSOH[ YROWDJH DW

1RGH L� �L  �� ��� Q�� 6XSSRVH HDFK EX\HU�VHOOHU SDLU LV KHOG UHVSRQVLEOH IRU WKH UHDO DQG

UHDFWLYH SRZHU ORVVHV GLUHFWO\ DVVRFLDWHG ZLWK LWV FRQWUDFWHG SRZHU �RZ� $ VHOOHU DW 1RGH

L FRQVLGHULQJ D FRQWUDFW ZLWK D EX\HU DW 1RGH M WKHQ NQRZV WKDW KH PXVW LQMHFW �YL YM�[

SRZHU DW L LQ RUGHU IRU [ SRZHU WR EH �OHJLWLPDWHO\� ZLWKGUDZQ DW M� 'H�QH WKH FRPSOH[

ORVV UDWLR ULM  YM YL  ULM � LAULM� ,I [L DQG [M GHQRWH WKH FRPSOH[ VHQW DQG GHOLYHUHG

SRZHU TXDQWLWLHV LQ WKH FRQWUDFW ZH KDYH

[M  ULM[L  �ULM � LAULM��[L � LA[L�

RU

�[M � LA[M�  �ULM[L � AULMA[L� � L�AULM[L � ULMA[L� ���
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$ QRQ�VWUDWHJLF SUR�W�PD[LPL]LQJ GHDO EHWZHHQ WKH VHOOHU DW L DQG WKH EX\HU DW M ZLOO

PD[LPL]H WRWDO YDOXH IM�[M� A[M� DW M OHVV WRWDO FRVW IL�[L� A[L� DW L� VR
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6XEVWLWXWLQJ ��� ZH KDYH �QDOO\ WKH UHODWLRQ DPRQJ PDUJLQDO FRVWV DQG YDOXHV RI UHDO DQG

UHDFWLYH SRZHU DW RULJLQ DQG GHVWLQDWLRQ WKDW FKDUDFWHUL]HV SUR�W�PD[LPL]LQJ GHFLVLRQV LQ

WKH DEVHQFH RI DQ\ PRQHWDU\ WUDQVPLVVLRQ WROOV�
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5HWXUQ QRZ WR WKH HDUOLHU TXHVWLRQ� 'RHV WKH RZQ�SUR�W PD[LPL]DWLRQ OHDG WR D VRFLDO�

ZHOIDUH�PD[LPL]LQJ HTXLOLEULXP" 7KHUH DUH ERWK REYLRXV DQG PRUH VXEWOH UHDVRQV WKDW WKH

DQVZHU LV QR� )LUVW RI DOO� LI WKHUH DUH WKHUPDO OLPLWV RQ OLQNV D�HFWHG E\ WKH WUDQVPLVVLRQ

LQ TXHVWLRQ� WKHQ D VKDUH RI WKH FRQJHVWLRQ VKDGRZ SULFH PXVW HQWHU WKH PDUJLQDO FRVW

HTXDWLRQV VWDWHG DERYH� 7KDW LV ZHOO UHFRJQL]HG� /HVV DWWHQWLRQ KDV EHHQ JLYHQ WR RWKHU OHVV

REYLRXV FRQJHVWLRQ H[WHUQDOLWLHV� $ WUDQVPLVVLRQ RI SRZHU IURP RULJLQ 1RGH L WR GHVWLQDWLRQ

1RGH M LPSRVHV_ EHFDXVH RI ORRS �RZ_ YROWDJH GURSV WKURXJKRXW WKH QHWZRUN� 7KHVH

FKDQJHV� LQ WXUQ LQ ?VSLOORYHU� IDVKLRQ� D�HFW SRZHU ORVVHV RQ RWKHU ELODWHUDO WUDQVPLVVLRQV�
�

7KHVH WKHRUHWLFDO UHDVRQV IRU EHOLHYLQJ WKDW WKH RZQ�SUR�W�PD[LPL]LQJ HTXLOLEULXP LV QRW

D VRFLDO RSWLPXP DUH ERUQH RXW E\ QXPHULFDO H[DPSOHV� 7R WDNH WKH VLPSOHVW SRVVLEOH

FDVH� FRQVLGHU D WZR�QRGH QHWZRUN ZLWK D FRQQHFWLQJ WUDQVPLVVLRQ OLQH RI DGPLWWDQFH ��

,PDJLQH D SURGXFHU DW 1RGH � ZLWK D VXSSO\ FXUYH S�  ���[� DQG D FRQVXPHU DW 1RGH

� 0F*XLUH ������ SURSRVHV D FDOFXODWLRQ IRU WKLV ?VSLOORYHU� FRQJHVWLRQ IRU WKH VWULFW�'& FDVH� 7KH ?VHFRQG

IRUP� RI FRQJHVWLRQ GLVFXVVHG LQ +RJDQ ������ LV UHODWHG WR EXW QRW VWULFWO\ WKH VDPH DV RXU VSLOORYHU

FRQJHVWLRQ�

�



� ZLWK GHPDQG FXUYH S�  ��� � ���[�� 7KH RZQ�SUR�W PD[LPXP RI ������ RFFXUV DW

[  ����� ���� DQG S  ���� ���� 0DUJLQDO FRVWV DQG YDOXHV KHUH VDWLVI\ SUR�W�PD[LPL]LQJ

FRQGLWLRQV ��� DQG ��� DV LV HDVLO\ YHUL�HG�� <HW� PDNLQJ XVH RI WKH 23) SURJUDP 5(;

GHVFULEHG LQ WKH QH[W VHFWLRQ� ZH �QG WKDW WKH FRUUHFW VRFLDO RSWLPXP_ WRWDO YDOXH PLQXV

WRWDO FRVW_ LV IRXQG DW [  ����� ���� DQG S  ������ ����� IRU D ?VXUSOXV� RI �������

7KH XVH RI WUDQVPLVVLRQ WROOV WR_ LQ H�HFW_ IRUFH UHFRJQLWLRQ RI WKHVH H[WHUQDOLWLHV LV

GLVFXVVHG EHORZ� )RU QRZ ZH RQO\ UHPDUN WKDW LI WUDQVPLVVLRQ WROOV WLM DQG
AWLM DUH LPSRVHG

UHVSHFWLYHO\ RQ UHDO DQG UHDFWLYH 2^' SRZHU �RZV� SUR�W PD[LPL]LQJ GHFLVLRQV DUH WKHQ

FKDUDFWHUL]HG E\
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$ JHRPHWULF LOOXVWUDWLRQ RI WKH ���^��� FRQGLWLRQV DQG WKH ���^��� FRQGLWLRQV DQG WKHLU

UHVSHFWLYH VROXWLRQV LV JLYHQ LQ )LJXUH ��

�� 7KH QXPHULFDO DQDO\VLV LQ WKLV SDSHU LV EDVHG RQ DQ RSWLPDO SRZHU �RZ PRGHO

5(; GHYHORSHG VSHFL�FDOO\ WR LQYHVWLJDWH WKH HFRQRPLF TXHVWLRQV ZH UHJDUG DV UHOHYDQW

WR FRRUGLQDWLRQ� 2I FRXUVH� RWKHU RSWLPDO SRZHU �RZ PRGHOV� PXFK PRUH SRZHUIXO DQG

PRUH FRPSUHKHQVLYH WKDQ 5(;� FDQ EH REWDLQHG� 2XU REMHFW KDV QRW EHHQ WR UHLQYHQW

WKH ZKHHO� EXW UDWKHU WR FRQVWUXFW DQ HDVLO\ XVHG VLPSOH SURJUDP WDLORUHG WR RXU RZQ

VSHFL�F LQWHUHVWV� :H KDYH DOVR DLPHG WR GHYHORS D SURJUDP WKDW WKH UHDGHU RI WKLV SDSHU

FDQ XVH WR UHSURGXFH RXU QXPHULFDO UHVXOWV DQG WR LQYHVWLJDWH VLPSOH H[DPSOHV RI KLV RZQ

GHVLJQ� 7KH DQDO\WLFDO OLWHUDWXUH FRQFHUQHG ZLWK SRZHU�JULG FRRUGLQDWLRQ TXHVWLRQV KDV

EHHQ UHPDUNDEO\ GHSHQGHQW XSRQ H[DPLQDWLRQ RI YHU\ VLPSOH QXPHULFDO H[DPSOHV^ LQGHHG�

VHOGRP H[WHQGLQJ EH\RQG WKUHH QRGHV�� 0XFK FDQ EH OHDUQHG IURP VXFK VLPSOH H[DPSOHV�

� 7KH PLVWDNHQ :(3(; SURSRVDO QRW WR ?RYHU�FROOHFW� IRU ORVVHV LV WDQWDPRXQW WR DQ DVVHUWLRQ WKDW WKLV
RZQ�SUR�W�PD[LPL]LQJ HTXLOLEULXP LV LQGHHG D VRFLDO RSWLPXP� 6HH 6WRIW �������

�
)RU HFRQRPLF SXUSRVHV WKUHH QRGHV DUH VX�FLHQW WR VWXG\ WZR RI WKH PRVW LPSRUWDQW IHDWXUHV RI SRZHU

WUDQVPLVVLRQ� ORRS �RZ DQG GLVSDWFK LQWHUDFWLRQ�

�
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6�S�  ��S

/5  3RZHU/RVV 3RZHU'LVSDWFKHG

)LJXUH �� 7KH RZQ�SUR�W PD[LPXP �$� DQG WKH VRFLDO RSWLPXP �%�
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EXW PRVW RIWHQ WKH DQDO\VLV LV DG KRF DULWKPHWLF GL�FXOW WR FRPSDUH IURP RQH H[DPSOH WR

DQRWKHU�� 6RPHWLPHV� ZKHUH WKH H[DPSOH LV PRUH FRPSOLFDWHG�� SROLF\ UHFRPPHQGDWLRQV

DUH FODLPHG WR EH VXSSRUWHG E\ QXPHULFDO RXWFRPHV WKDW WKH UHDGHU FDQQRW YHULI\ IRU ODFN

RI DFFHVV WR VRPH FRPSXWHU SURJUDP� (YHQ FXUUHQW WH[WERRNV RQ SRZHU HQJLQHHULQJ DUH

QRW YHU\ KHOSIXO��

)RU PRVW DQDO\VWV LQWHUHVWHG LQ JDLQLQJ TXDOLWDWLYH LQVLJKW LQWR WKH ZRUNLQJ RI SRZHU JULGV�

WKH PDWKHPDWLFV RI RSWLPDO SRZHU �RZ LV VX�FLHQWO\ GL�FXOW WR PDNH UHOLDQFH RQ VLPSOH

QXPHULFDO H[DPSOHV HVVHQWLDO� 7KH SURJUDP 5(; LV D EHJLQQLQJ DWWHPSW WR PHHW WKLV QHHG

LQ D GLVFLSOLQHG IDVKLRQ�

5(; LV SURJUDPPHG LQ WKH DOJHEUDLF PRGHOLQJ ODQJXDJH *$06�� ZKLFK LV D KDQG\ IURQW�

HQG IRU DFFHVVLQJ D QXPEHU RI SRZHUIXO PDWKHPDWLFDO SURJUDPPLQJ URXWLQHV VXFK DV 0,�

126� ZKLFK LQ WXUQ GHDO H�FLHQWO\ ZLWK GLVFUHWH DQG QRQ�OLQHDUO\ FRQVWUDLQHG H[WUHPL]D�

WLRQ SUREOHPV� 7KH RSWLPDO SRZHU �RZ SUREOHP LV MXVW VXFK D SUREOHP� LW H[FHHGV WKH

FDSDELOLWLHV RI WKH EXLOW�LQ URXWLQHV RI SRSXODU 3& ODQJXDJHV VXFK DV 0DWKHPDWLFD DQG

0$7/$%�

*$06 ZDV GHVLJQHG ZLWK WKH ODXGDEOH LQWHQWLRQ RI DFKLHYLQJ UHDGDELOLW\ WKURXJK VWDQ�

GDUGL]DWLRQ� VLPSOH QRWDWLRQ� DQG HDV\ GRFXPHQWDWLRQ��� $OWKRXJK RXU 23) PRGHO LV

GHVFULEHG LQ WUDGLWLRQDO IRUP LQ WKH QH[W VHFWLRQ� WKH UHDGHU PD\ QHYHUWKHOHVV �QG LW KHOS�

IXO WR H[DPLQHG WKH 5(; SURJUDP OLVWLQJ LQ WKH $SSHQGL[� 7KH SDUW RI WKH SURJUDP GHDOLQJ

GLUHFWO\ ZLWK LQSXWV DQG ZLWK WKH RSWLPL]DWLRQ LV VKRUW� D ORQJHU DQG QR OHVV LPSRUWDQW

SDUW GHDOV ZLWK PDQLSXODWLRQ RI WKH RSWLPL]DWLRQ RXWSXW WR �QG VXFK WKLQJV DV PDUJLQDO

� 6FKZHSSH HW DO ������ DQG ������� &KDR DQG 3HFN ������� +RJDQ ������� 2UHQ HW DO ������� :X HW DO ������

� H�J� +RJDQ������

� 1HLWKHU %HUJHQ������ QRU :RRG 	 :ROOHQEHUJ������ SUHVHQW ZRUNHG H[DPSOHV RI RSWLPDO SRZHU �RZ�

�� $OO RI WKH FRPSXWDWLRQV LQ WKLV SDSHU HPSOR\ RQO\ WKH VWXGHQW YHUVLRQ RI *$06� DYDLODEOH IURP %R\G 	

)UDVHU 3XEOLVKLQJ IRU DERXW ����

�� 6HH WKH 3UHIDFH LQ %URRNH HW DO ������

�



FRVWV RI JHQHUDWLRQ� PDUJLQDO YDOXHV RI FRQVXPSWLRQ� PDUJLQDO YDOXHV RI OLQN FRQGXFWDQFH

DQG VXVFHSWDQFH� JULG UHYHQXHV� HWF�

�� 7KH JHQHUDO IRUP RI WKH PRGHO DQG WKH QDWXUH RI WKH LQSXWV VKRXOG EH XQGHUVWRRG

SULRU WR H[DPLQLQJ WKH SURJUDP LWVHOI� 7KH WUDQVPLVVLRQ JULG LV D QHWZRUN RI Q QRGHV DQG

WKH OLQNV DPRQJ WKHP� (DFK OLQN LV FKDUDFWHUL]HG E\ LWV DGPLWWDQFH �L�H�� FRQGXFWDQFH DQG

VXVFHSWDQFH� DQG LWV WKHUPDO FDSDFLW\ ZKLFK �DW WKH XVHUV RSWLRQ� VHWWLQJ 36,  � RU ��

UHVS�� PD\ UHIHU WR WRWDO UHDO SRZHU LQMHFWHG LQWR WKH OLQN RU WR UHDO SRZHU ORVV RQ WKH OLQN�

1RGHV QRW FRQQHFWHG KDYH ]HUR DGPLWWDQFH� 7KH FRPSOH[ DGPLWWDQFH PDWUL[ LV \  \� LA\

ZLWK \LL  �

3
M \LM� \LL ! �� A\LL � �� 7KHVH VLJQ FRQYHQWLRQV DUH DGRSWHG WR FDXVH

QRGH SRZHU LQMHFWLRQV WR EH SRVLWLYHO\ VLJQHG ZKHQ WKH\ UHSUHVHQW WUXH SRZHU LQ�RZV DQG

QHJDWLYHO\ VLJQHG ZKHQ WKH\ UHSUHVHQW WUXH SRZHU RXW�RZV� ,Q VXPPDU\� WKH JULG LQSXWV

DUH WKH WKUHH Q� Q UHDO PDWULFHV \� A\� DQG F� WKH WKHUPDO FDSDFLW\ PDWUL[�

(DFK QRGH LV WUHDWHG DV D VLQJOH UHDO�SRZHU SURGXFHU� D VLQJOH UHDO�SRZHU FRQVXPHU� RU D

SDVVLYH QRGH� 3URGXFHUV DUH FRQVWUDLQHG WR QRQ�QHJDWLYH UHDO SRZHU LQMHFWLRQV� FRQVXPHUV

WR QRQ�SRVLWLYH UHDO SRZHU LQMHFWLRQV� DQG SDVVLYH QRGHV WR ]HUR QHW LQMHFWLRQV RI ERWK UHDO

DQG UHDFWLYH SRZHU� 7KH UROHV RI QRGHV DV UHDO�SRZHU SURGXFHUV� FRQVXPHUV� RU SDVVLYHV DUH

VSHFL�HG LQ DQ LQSXW YHFWRU �,'  ����� �� UHVS��� 7KHLU UROHV DV UHDFWLYH�SRZHU SURGXFHUV

DQG FRQVXPHUV DUH OHIW WR EH GHWHUPLQHG HQGRJHQRXVO\�

7KH PRWLYDWLRQ IRU WKLV DV\PPHWULF WUHDWPHQW LV DV IROORZV� ,Q RUGHU WR DOORZ IRU WKH

LQWHUHVWLQJ FDVH RI FRPSOHWH H[FOXVLRQ IURP WUDGH RI D KLJK�SULFHG SURGXFHU �RU D ORZ�

YDOXLQJ FRQVXPHU� DQG LQ WKH VDPH PRGHO DOORZ KLP WR EHFRPH D FRQVXPHU LI KLV SULFH

LV KLJK HQRXJK� RQH QHHGV WR PRGHO KLV H[FHVV VXSSO\ FXUYH ZLWK D GLVFRQWLQXLW\ DW ]HUR�

)RU WKH PRGHVW JRDOV RI WKLV SDSHU VXFK FRPSOH[LW\ LV PRUH FRQIXVLQJ WKDQ KHOSIXO� :LWK

UHVSHFW WR UHDFWLYH SRZHU ZH VLPSO\ DVVXPH WKDW H[FHVV VXSSO\ FXUYHV DUH FRQWLQXRXV DW

]HUR�

7KH HFRQRPLF LQSXWV WR WKH PRGHO DUH� WKHQ� IRU HDFK SURGXFHU �FRQVXPHU� QRGH DQ LQWHU�

FHSW DQG VORSH RI D UHDO�SRZHU VXSSO\ �GHPDQG� FXUYH� DQ LQWHUFHSW DQG VORSH RI D UHDFWLYH

�



SRZHU VXSSO\ FXUYH� DQG �QDOO\ D FRH�FLHQW VSHFLI\LQJ WKH LQWHUDFWLRQ EHWZHHQ UHDO DQG

UHDFWLYH VXSSO\ RU GHPDQG� )LYH QXPEHUV� WKHQ� IRU HDFK QRGH� ,Q WKLV GLVFXVVLRQ WKH WHUPV

VXSSO\ FXUYH DQG PDUJLQDO FRVW IXQFWLRQ DUH WR EH WDNHQ DV LQWHUFKDQJHDEOH� VLPLODUO\ GH�

PDQG FXUYH DQG PDUJLQDO YDOXH IXQFWLRQ� 7RWDO VRFLDO ZHOIDUH �6853/86 LQ WKH 5(;

WHUPLQRORJ\� LV WKH WRWDO YDOXH WR FRQVXPHUV RI UHDO DQG UHDFWLYH SRZHU UHFHLYHG PLQXV

WRWDO FRVW WR SURGXFHUV RI UHDO DQG UHDFWLYH SRZHU JHQHUDWHG� D TXDGUDWLF IXQFWLRQ RI SRZHU

LQMHFWLRQV�

,W LV PRVW FRQYHQLHQW WR WKLQN RI FRPSOH[ QRGH YROWDJHV DV WKH XOWLPDWH GHFLVLRQ YDULDEOHV

LQ DQ RSWLPDO SRZHU �RZ SUREOHP� ,Q D FDVH ZKHUH WKHUPDO FRQVWUDLQWV DUH QRW ELQGLQJ�

YROWDJHV DUH FRQVWUDLQHG RQO\ E\ FRPPRQ XSSHU DQG ORZHU ERXQGV� PDJQLWXGHV PD\ QRW

H[FHHG VRPH FRQVWDQW �9 2/7723 LQ 5(;� DQG SKDVH DQJOHV PXVW IRU VWDELOLW\ OLH ZLWKLQ

VRPH VDIHW\ LQWHUYDO �JLYHQ E\ $1*/(/,0 LQ 5(;�� (YHU\WKLQJ HOVH IROORZV IURP YROWDJH

FKRLFHV�

7R VWDWH WKH PRGHO VRPH DGGLWLRQDO QRWDWLRQ LV UHTXLUHG� $ FRQVLVWHQW VW\OH KDV EHHQ

DWWHPSWHG� EROGIDFH IRU FRPSOH[ TXDQWLWLHV� WKH VDPH OHWWHU IRU WKH UHDO FRH�FLHQWV RI WKDW

TXDQWLW\ ZLWK D KDW RQ WKH FRH�FLHQW RI L� 1R VXEVFULSWV ZLOO PHDQ D YHFWRU RYHU Q QRGHV

RU D PDWUL[ RYHU Q
�
QHWZRUN OLQNV� 7KXV [LM  �[LM � LA[LM� LV FRPSOH[ SRZHU LQMHFWLRQ

LQWR OLQN LM� 6XPPDUL]LQJ ERWK ROG DQG QHZ� ZH KDYH [ LV SRZHU LQMHFWLRQ� ] LV FXUUHQW

LQMHFWLRQ� U LV D YROWDJH UDWLR� \ LV DGPLWWDQFH� 7KH GHPDQG DQG VXSSO\ FXUYH SDUDPHWHUV

ZLOO EH ZULWWHQ VLPLODUO\� D IRU WKH LQWHUFHSWV DQG E IRU WKH OLQHDU VORSHV �-XVW D QRWDWLRQDO

FRQYHQLHQFH� D DQG E DUH QRW WUHDWHG DV FRPSOH[ QXPEHUV�� 1RGH YROWDJHV� XQOLNH DOO WKH

RWKHU YDULDEOHV� ZLOO DOZD\V EH ZULWWHQ LQ SRODU IRUP� Y  YH
L�
ZLWK � D UHDO YHFWRU RI QRGH

YROWDJH SKDVH DQJOHV �LQ UDGLDQV�� 1RZ WKH PRGHO�

7KH REMHFWLYH LV WR PD[LPL]H WKH VXP 6 RI FRQVXPHUV
 VXUSOXVHV DQG WKH QHJDWLYH RI

SURGXFHU FRVWV �

6  �

;

L

�DL[L �
�

�
EL[

�

L
� � �ADLA[L �

�

�

AE
�

L
�� ���

7KH QH[W VWHS LV WR FRQVWUDLQ WKH QRGH �RZV WR FRQIRUP WR WKH ODZV RI FLUFXLW WKHRU\� 7KH

�



FRPSOH[ FXUUHQW LQMHFWHG LQWR OLQN LM LV� E\ 2KP
V /DZ� OLQN DGPLWWDQFH WLPHV WKH YROWDJH

GURS DFURVV WKH OLQN� ]LM  \LM�YM � YL�� 7RWDO FXUUHQW LQMHFWLRQ DW 1RGH L LV WKHQ

]L  

;

M

]LM  

;

M

\LMYM

EHFDXVH WKH VHFRQG WHUP VXPV WR ]HUR� 1RGH SRZHU LQMHFWLRQ LV WKH SURGXFW RI QRGH YROWDJH

DQG WKH FRQMXJDWH RI QRGH FXUUHQW LQMHFWLRQ���

[L  YL

;

L

\
�

LMY
�

M �

([SDQGLQJ WKLV ZH KDYH� ZULWLQJ �LM IRU �L � �M�

[L  YL

;

M

YM�\LM FRV��LM�� A\LM VLQ��LM�� ���

DQG

A[L  YL

;

M

YM�\LM VLQ��LM� � A\LM FRV��LM��� ���

6WDWHPHQWV ��� DQG ��� ZRXOG VHUYH DV WKH\ VWDQG IRU SURSHUO\ FRQVWUDLQLQJ QRGH SRZHU

LQMHFWLRQV ZHUH LW QRW IRU RXU LQWHUHVW LQ WKH H�HFWV RQ SD\R� RI LQGLYLGXDO OLQN DGPLW�

WDQFHV� 7RZDUG WKDW HQG ZH UHSKUDVH WKHP DV IROORZV� 'H�QLQJ XLM  \LM FRV��LM�� AXLM  

A\LM VLQ��LM�� ZLM  \LM VLQ��LM�� DQG AZLM  A\LM FRV��LM� ZH PD\ UHZULWH ��� DQG ��� DV

[L  YL

;

M

YM�XLM � AXLM� ����

DQG

A[L  YL

;

M

YM�ZLM � AZLM�� ����

1H[W� ZH WXUQ WKH X DQG Z GH�QLWLRQV LQWR IRXU FRQVWUDLQWV GLUHFWO\ UHODWHG WR DGPLWWDQFH

� FRQGXFWDQFH �L� VXVFHSWDQFH��

XLM FRV��LM�  \LM ����

�� %H\RQG KLV RZQ LQWXLWLRQ� WKLV UXOH DQG 2KP
V /DZ DUH MXVW DERXW DOO WKDW WKH UHDGHU QHHGV WR NQRZ DERXW
FLUFXLW WKHRU\�

��



AXLM VLQ��LM�  A\LM ����

ZLM VLQ��LM�  \LM ����

AZLM FRV��LM�  A\LM ����

)LQDOO\� OLQN SRZHU LQMHFWLRQ PXVW QRW H[FHHG OLQN WKHUPDO FDSDFLW\� /LQN SRZHU LQMHFWLRQ

LV [LM  YL]
�

LM ZKLFK� H[SDQGHG� \LHOGV WKH WKHUPDO FRQVWUDLQW RQ WKH UHDO FRPSRQHQW
��

YLYM�FRV��LM�\LM� � VLQ��LM�A\LM�� Y
�

L
\LM � FLM� ����

7KUHH DGGLWLRQDO FRQVWUDLQWV DUH REYLRXVO\ UHTXLUHG� OLGV DQG �RRUV RQ WKH FRPSRQHQWV RI

YROWDJH�

� � YL � 9 2/7723� ����

�$1*/(/,0 � �L � $1*/(/,0� ����

DQG UROH EHKDYLRU RI WKH QRGHV���

[L,'�L� � � ����

,Q VXPPDU\� WKH 5(; PRGHO LV� &KRRVH YROWDJHV Y DQG WKH UHODWHG YDULDEOHV WR PD[LPL]H

��� VXEMHFW WR WKH FRQVWUDLQWV ����������

�� $GPLWWDQFH DQG FDSDFLW\ YDOXHV DUH DVVHPEOHG IURP DQ DUUD\ RI VKDGRZ

SULFHV� 6KDGRZ SULFHV RQ FRQVWUDLQWV ��������� UH�HFW WKH FRQWULEXWLRQV WR VRFLDO SD\R�

RI WKHUPDO FDSDFLWLHV DQG WKH FRPSRQHQWV RI OLQN DGPLWWDQFHV WKDW DUH H�HFWHG WKURXJK

YDULRXV FKDQQHOV� %HFDXVH RI WKH V\PPHWU\ DQG ]HUR URZ�VXP GHVLJQ RI WKH DGPLWWDQFH

PDWUL[ D FKDQJH LQ OLQN LM DGPLWWDQFH FKDQJHV QRW RQO\ \LM EXW DOVR \ML�\LL� DQG \MM� $QG

�� ,I RQH ZLVKHV WR FRQVWUDLQ SRZHU ORVV LQVWHDG RI SRZHU LQMHFWLRQ �$IWHU DOO� ZKDW EHQGV WKH OLQHV"� RQH
QHHG RQO\ VXEWUDFW WKH ML LQMHFWLRQ IURP WKH OHIW VLGH RI ����� ,Q WKH 5(; SURJUDP WKLV LV FRQWUROOHG E\ WKH

SDUDPHWHU 36,�

�� :KHQ WKLV FRQVWUDLQW GRHVQ
W ZRUN IRU SDVVLYH QRGHV� RQH KDV WR �GGOH ZLWK WKH FRVW DQG YDOXH SDUDPHWHUV�

��



HDFK RI WKHVH LQ WXUQ PD\ D�HFW ERWK UHDO DQG UHDFWLYH SRZHU �RZV LQ GL�HUHQW ZD\V� /HW WKH

/DJUDQJH PXOWLSOLHUV DVVRFLDWHG ZLWK FRQVWDLQWV ��������� EH GHQRWHG /�XLM�/�AXLM��/�ZLM��

/� AZLM�� DQG/�FLM�� �$OO RI WKHVH DUH UHWXUQHG LQ WKH 5(; RXWSXW�� 7KH WRWDO H�HFW RQ SD\R�

RI� IRU LQVWDQFH� FKDQJLQJ OLQN LM FRQGXFWDQFH LV

#6

#\LM

�
#6

#\LL

�
#6

#\ML
�

#6

#\MM
�

([SDQGLQJ RQO\ WKH �UVW WZR WHUPV ZH JHW
��

#6

#[L

#[L

#XLM

#XLM

#\LM
�

#6

#A[L

#A[L

#ZLM

#ZLM

#\LM
�

#6

#[L

#[L

#XLL

#XLL

#\LL

 /�XLM�� /�ZLM� �/�XLL��

2EYLRXVO\ WKHQ� WKH WRWDO H�HFW_ WKH PDUJLQDO YDOXH RI OLQN LM FRQGXFWDQFH_ LV

09 �\LM�  /�XLM� �/�ZLM� � /�XLL� �/�XML� � /�ZML�� /�XMM��

$Q H[DFWO\ DQDORJRXV GHULYDWLRQ \LHOGV WKH IRUPXOD IRU WKH PDUJLQDO YDOXH RI OLQN LM VXV�

FHSWDQFH�

09 �A\LM�  /�AXLM�� /� AZLM�� /� AZLL�� /�AXML�� /� AZML� �/�AXMM��

7KH PDUJLQDO YDOXH RI WKHUPDO FDSDFLW\ LV H[SOLFLWO\ UHWXUQHG LQ WKH /DJUDQJH PXOWLSOLHU

/�FLM�� 2QH FRPSOH[LW\� KRZHYHU� UHPDLQV WR EH H[SORUHG� 7KH PDUJLQDO YDOXH RI FRQGXF�

WDQFH GHVFULEHG DERYH LV SUHFLVHO\ WKDW ZKHQ WKHUPDO FDSDFLW\ LV QRW ELQGLQJ DQ\ZKHUH�

:KHQ WKHUPDO FDSDFLW\ LV WLJKW RQ VRPH OLQNV WKH YDOXHV RI FRQGXFWDQFHV DQG WKHUPDO

FDSDFLWLHV DUH FRQIRXQGHG� $ SURFHGXUH WKDW DSSHDUV WR ZRUN LQ LGHQWLI\LQJ WKH VHSDUDWH

H�HFWV LV WKLV� 2QH VXEWUDFWV WKH ?WRWDO YDOXH� RI WKHUPDO FDSDFLW\ RQ D OLQN IURP WKH

?WRWDO YDOXH� RI FRQGXFWDQFH RQ WKDW OLQN� 7KHQ GLYLGH E\ FRQGXFWDQFH WR REWDLQ WKH

?XQSROOXWHG� PDUJLQDO YDOXH RI FRQGXFWDQFH�

7UXH 09 �\LM�  �09 �\LM�� \LM �09 �FLM� � FLM� \LM�

�� (TXDOLW\ LQ WKH IROORZLQJ VWDWHPHQW LV QRW WR EH WDNHQ OLWHUDOO\� 7KH OHIW�KDQG VLGH LV PHDQW RQO\ WR JXLGH
RQH LQ WKH DVVHPEO\ RI /DJUDQJH PXOWLSOLHUV� &RPSXWDWLRQ RI WKH OHIW�KDQG VLGH GHULYDWLYHV GRHV QRW JLYH
XV SURSHU HVWLPDWHV RI PDUJLQDO YDOXHV XQGHU RSWLPL]DWLRQ RI DOO WKH YDULDEOHV�

��



7KH YDOLGLW\ RI WKLV SURFHGXUH FDQ EH FRQ�UPHG E\ GLUHFW �DQG WHGLRXV� RSWLPDO SRZHU �RZ

FRPSXWDWLRQV� YDU\LQJ FRQVWUDLQW OHYHOV RQH DW D WLPH E\ RQH XQLW DQG UH�VROYLQJ�

$OO WKH WKH PDUJLQDO YDOXH RXWSXWV LQ WKH 5(; SURJUDP DUH FDOFXODWHG DFFRUGLQJ WR WKH

SURFHGXUHV MXVW GHVFULEHG�

�� $ FODVVL�FDWLRQ RI H[DPSOHV GLVFXVVHG KHUH� DQG WKRVH LQ WKH OLWHUDWXUH� LQWR W\SHV

DFFRUGLQJ WR WKH ZD\ WKH\ WUHDW UHDO DQG UHDFWLYH SRZHU LV XVHIXO��� :H VKDOO FDOO D PRGHO

7\SH *+�34 LI WKH FRQGXFWDQFH PDWUL[ * LV QRQ�]HUR� WKH VXVFHSWDQFH PDWUL[ + LV QRQ�

]HUR� WKH FRVW DQG YDOXH SDUDPHWHUV 3 IRU UHDO SRZHU DUH QRQ�]HUR� DQG WKH FRVW DQG YDOXH

SDUDPHWHUV 4 IRU UHDFWLYH SRZHU DUH QRQ�]HUR� 7KDW
V WKH JHQHUDO FDVH� ,I DQ\ RQH RI WKHVH

IRXU LWHPV LV ]HUR� ZH GURS WKH FRUUHVSRQGLQJ OHWWHU IURP WKH W\SH FRGH� 7KXV D PRGHO RI

7\SH *�3 LV D VWULFW '& �ORVV\� H[DPSOH DV LQ 0F*XLUH������� $ PRGHO RI 7\SH +�3 LV

WKH VLPSOHVW RI WKH SRSXODU SVHXGR�'& ORVVOHVV PRGHOV� DV LQ 9DUDL\D 	 :X ������� 7KH

QXPEHULQJ RI H[DPSOHV ZLOO IROORZ WKLV FODVVL�FDWLRQ� WKH KXQGUHGV GLJLW ZLOO LQGLFDWH WKH

QXPEHU RI QRGHV LQ WKH H[DPSOH� DQG WKH WHQV GLJLW ZLOO LQGLFDWH WKH W\SH� DQG WKH ODVW GLJLW

ZLOO VLPSO\ GL�HUHQWLDWH RQH H[DPSOH IURP DQRWKHU LQ WKH VDPH FODVV� 7DEOH � VXPPDUL]HV�

7$%/( ��0RGHO 7\SHV

7\SH ([DPSOH 1R�

*�3 Q�� VHULHV

*�4 Q��

*�34 Q��

+�3 Q��

+�4 Q��

+�34 Q��

*+�3 Q��

*+�4 Q��

*+�34 Q��

Q  QXPEHU RI QRGHV

�� 0\ DWWHPSW DW QRWDWLRQDO HFRQRP\ IDLOV PH KHUH� ,Q WKLV VHFWLRQ WKH V\PEROV \� A\� �D� E�� DQG�AD�AE� DUH
UHSODFHG� UHVSHFWLYHO\� E\ *�+�3� DQG4�

��



1RW DOO RI WKHVH W\SHV PHULW LQGLYLGXDO DWWHQWLRQ� EXW WKH FODVVL�FDWLRQ LV QHYHUWKHOHVV XVHIXO

DV ZLOO EH VHHQ�

:H VWDUW RXU H[DPLQDWLRQ RI H[DPSOHV ZLWK (;���� 7KLV RQH ZLOO VHUYH WR VKRZ KRZ

H[DPSOHV DUH WR EH UHDG� 7KH LQSXWV WR DQG WKH RXWSXWV IURP WKH 5(; UXQ DUH GLVSOD\HG

LQ 7DEOH �� 7KLV *�3 PRGHO LV IURP 0F*XLUH �������� 7KH WKHUPDO OLPLWV DUH VHW VR

KLJK DV WR EH QRQ�ELQGLQJ� $OO QRGHV DUH FRQQHFWHG DQG 1RGHV � DQG � DUH JLYHQ ?UROHV� DV

SURGXFHUV DQG 1RGH � DV D FRQVXPHU� $V LQ WKH RWKHU H[DPSOHV ZH VKDOO H[DPLQH� PDUJLQDO

FRVWV DQG PDUJLQDO YDOXHV DUH OLQHDU� WKXV �UHIHU WR WKH LQSXW OLVW LQ 7DEOH �� PDUJLQDO FRVW

RI UHDO SRZHU SURGXFHG DW 1RGH � LV $����%���;���  ���;��� DQG PDUJLQDO YDOXH RI UHDO

SRZHU FRQVXPHG DW 1RGH � LV $��� �%���;���  ��� � ���;���� �5HFDOO WKDW ?LQMHFWLRQ�

;��� LV QRQ�SRVLWLYH�� 0DUJLQDO FRVWV DQG YDOXHV RI UHDFWLYH SRZHU DUH VLPLODUO\ JLYHQ E\

WKH SDUDPHWHUV $5 DQG %5� 7KH LPSRUWDQW SDUDPHWHU VHWWLQJ 9 2/7723  �� VSHFL�HV

WKH XSSHU ERXQG RQ QRGH YROWDJH PDJQLWXGH�

7$%/( �� ([DPSOH ���

� 7$%/( �� (;$03/( ���
� 7\SH *�3
�                                                  
� ,13876 ,13876 ,13876 ,13876
�                                                   
� ��� � 9ROWDJH 0DJQLWXGH � ����
�

� � ��� � 3KDVH $QJOHV � ���
�

�� 7KHUPDO OLPLW RQ WRWDO IORZ RU ORVV" � RU �"
�� 36,  ����
��

�� 5HDO 9DOXH 3DUDPHWHUV� ,QWHUFHSW� 6ORSH� DQG 5ROH
�� 1� ���� ���� ����
�� 1� ���� ���� ����
�� 1� ������ ���� �����
��

�� 5HDFWLYH 9DOXH 3DUDPHWHUV� ,QWHUFHSW 	 6ORSH �5ROH ��
�� 1� ���� ���� ����
�� 1� ���� ���� ����
�� 1� ���� ���� ����
��

�� &RQGXFWDQFH� 6XVFHSWDQFH� 	 7KHUPDO &DSDFLW\�� 36, �
�� 1� 1� ������ ���� �����
�� 1� 1� ������� ���� ��������
�� 1� 1� ������� ���� ��������

��
7KHUH FDOOHG ([ ��D�

��



�� 1� 1� ������� ���� ��������

�� 1� 1� ������ ���� �����

�� 1� 1� ������ ���� ��������

�� 1� 1� ������� ���� ��������

�� 1� 1� ������ ���� ��������

�� 1� 1� ������ ���� �����

��

��                                                  

�� 2873876 2873876 2873876 2873876

��                                                    

�� 5HDO 	 5HDFWLYH 3RZHU )ORZV 	 5HDO 	 5HDFWLYH 3RZHU /RVVHV

�� 1� 1� ����� ����� ����� �����

�� 1� 1� ������ ����� ����� �����

�� 1� 1� ������� ����� ������� �����

�� 1� 1� ������� ����� ����� �����

�� 1� 1� ����� ����� ����� �����

�� 1� 1� ������� ����� ������ �����

�� 1� 1� �������� ����� ������� �����

�� 1� 1� �������� ����� ������ �����

�� 1� 1� ����� ����� ����� �����

��

�� 9ROWDJHV 	 3KDVH $QJOHV
�� 1� ������ ������
�� 1� ����� ������
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�� +RZ GRHV WKH RSHUDWLRQ RI D SRRO V\VWHP FRPSDUH ZLWK WKDW RI D ELODWHUDO

V\VWHP" ([DPSOH ��� LQ 7DEOH � VKRZV RSWLPDO SRZHU �RZ LQ D YHU\ VLPSOH VWULFW�'& JULG�

1RGH SULFHV IRU UHDO SRZHU DUH VKRZQ DW OLQH ��� $ SURSHUO\ JXLGHG SRRO RSHUDWRU ZRXOG

VLPSO\ SD\ 1RGH � DQG � SULFHV IRU UHDO SRZHU SXUFKDVHG DW WKRVH SRLQWV DQG GHPDQG 1RGH

� SULFH IRU UHDO SRZHU VROG WKHUH� 7KH DPRXQWV ERXJKW DQG VROG DUH VKRZQ DV UHDO SRZHU

LQMHFWLRQV DW /LQH ��� 6X�FLHQW SRZHU LV ERXJKW WR FRYHU OLQH ORVVHV� 0DUNHW SDUWLFLSDQWV

QHHG NQRZ QRWKLQJ DERXW SRZHU ORVVHV� (DFK ZLOO �QG KLV SUR�W PD[LPL]HG DW WKH SRVWHG

SULFHV E\ R�HULQJ DQG GHPDQGLQJ H[DFWO\ WKH OLVWHG SRZHU LQMHFWLRQV�

,Q D SURSHUO\ GHVLJQHG ELODWHUDO V\VWHP EX\HUV DQG VHOOHUV RI UHDO SRZHU ZLOO PDNH WKHLU

ELODWHUDO GHDOV LQ UHVSRQVH WR DQQRXQFHPHQWV IURP WKH JULG PDQDJHU RI ORVV UDWLRV DQG

WUDQVPLVVLRQ WROOV RQ RULJLQ�GHVWLQDWLRQ WUDQVDFWLRQV� /RVV UDWLRV DUH WKH VDPH DV YROWDJH

UDWLRV� $W WKH VRFLDO RSWLPXP SRUWUD\HG LQ ([DPSOH ��� WKH ORVV UDWLR IRU WKH ��� WUDQV�

PLVVLRQ LV Y� Y�  ����� �� VR RQO\ ����� RI SRZHU GLVSDWFKHG IURP � WR � LV UHFHLYHG DW ��

$ SUR�W�PD[LPL]LQJ GHDO EHWZHHQ 1RGHV � DQG � WDNHV WKLV ORVV DQG WKH WROO LQWR DFFRXQW

LQ WKH IROORZLQJ IDVKLRQ �/HW FL GHQRWH PDUJLQDO FRVW�YDOXH DQG WLM WKH LM WROO��

F�  �Y� Y��F� � W��

RU

������  ������ ������� �������

:LWK WKH GDWD GLVSOD\HG LQ ([DPSOH ���� WKH UHDGHU FDQ YHULI\ WKDW WKHVH PDUJLQDO FRVWV

FRUUHVSRQG WR WKH RSWLPDO SRZHU LQMHFWLRQV� 1RWLFH WKDW WKH SRRO V\VWHP DQG WKH ELODWHUDO

V\VWHP OHDG WR LGHQWLFDO UHVXOWV�

6WLOO DQRWKHU� SHUKDSV PRUH QDWXUDO� ELODWHUDO VFKHPH FDQ EH LPDJLQHG� /HW WKH JULG RSHUD�

WRU DQQRXQFH WUDQVPLVVLRQ WROOV DQG �LQVWHDG RI ORVV UDWLRV� D VHW RI QRGH SULFHV DW ZKLFK KH

ZLOO EX\ WR FRYHU ORVVHV� 7R DFKLHYH H�FLHQF\ WKHVH SULFHV �JHQHUDOO\ GL�HUHQW DW HDFK QRGH��

PXVW HOLFLW FRPSHWLWLYH TXDQWLW\ R�HUV IURP FRQWUDFWLQJ SDLUV WKDW MXVW PDWFK WKH ORVVHV

RQ WKH FRUUHVSRQGLQJ 2^' SDWKV� 7KH VHOOLQJ SDLUV QHHG QRW NQRZ WKDW WKHLU VDOHV MXVW

FRYHU WKH ORVVHV RI WKHLU RZQ WUDQVPLVVLRQV� $ PLVJXLGHG SRRO RSHUDWRU FRXOG DVVLJQ ORVV

��



FRYHUDJH LQ D GL�HUHQW ZD\ EXW WKH 23) UHVXOWV WHOO XV WKDW VRFLDO ORVVHV ZRXOG LQHYLWDEO\

IROORZ�

,Q WKHLU SLRQHHULQJ '2( VWXG\ RI ?ZKHHOLQJ� FRVWV 6FKZHSSH HW DO ������ WUHDWHG RQH

GLVWLQJXLVKHG SDLU RI FRQWUDFWRUV �WKH ?ZKHHOHUV�� LQ WKH IDVKLRQ RI WKLV ODVW VFKHPH� 7KH

FRVW RI WKLV VLQJOH ZKHHOLQJ FRQWUDFWLRQ ZDV DVVHUWHG �SURSHUO\� FHWHULV SDULEXV� WR EH WKH

FRVW LPSRVHG LQ WHUPV RI ORVVHV XSRQ DOO WKH SDUWLFLSDQWV LQ WKH QHWZRUN� 7KH ORVW SRZHU

ZDV JHQHUDWHG� SUHVXPDEO\� E\ WKH QRQ�ZKHHOHUV� 8QIRUWXQDWHO\ DQG REYLRXVO\� WKLV QRQ�

VLPXOWDQHRXV VW\OH RI FRVW FRPSXWDWLRQ IDOOV DSDUW ZKHQ DOO SRZHU WUDQVPLWWHUV DUH WUHDWHG

DV ZKHHOHUV���

�� /LQN �RZV DQG 2ULJLQ^'HVWLQDWLRQ �2^'� �RZV� $OWKRXJK WULDQJOH JULGV VHUYH WR

GLVSOD\ PDQ\ RI WKH LPSRUWDQW FRRUGLQDWLRQ SUREOHPV WKDW DULVH JHQHUDOO\� WKH\ VRPHWLPHV

PDVN WKH FULWLFDO GL�HUHQFH EHWZHHQ OLQN �RZV DQG 2^' �RZV� (;��� LQ 7DEOH � LV D

VL[�QRGH '& JULG ZLWK SURGXFHUV DW 1RGHV � DQG � DQG FRQVXPHUV DW 1RGHV � DQG �� 1RW

DOO QRGHV DUH FRQQHFWHG� DV VHHQ LQ )LJXUH �� 7KHUPDO OLPLWV DUH QRQ�ELQGLQJ� 2SWLPDO OLQN

SRZHU �RZV DQG ORVVHV� QRGH LQMHFWLRQV� DQG YROWDJHV DUH JLYHQ LQ WKH WDEOH DQG GLVSOD\HG LQ

)LJXUH �� 2QH �RI FRXUVH� QRQ�XQLTXH� VHW RI RSWLPDO 2^' WUDQVDFWLRQV LV VKRZQ LQ )LJXUH

�� DQG RSWLPDO QRGH SULFHV DQG WKH UHOHYDQW 2^' WROOV DUH GLVSOD\HG LQ )LJXUH ��

7KH PDLQ PRWLYH IRU SUHVHQWLQJ WKLV H[DPSOH LV WR SURYLGH D FRQWH[W IRU SRVLQJ VRPH

LQVWUXFWLYH SUREOHPV�

([HUFLVH� 9HULI\ WKDW WKH 2^' �RZV DQG ORVVHV RI )LJXUH � DUH FRQVLVWHQW ZLWK WKH OLQN

�RZV RI )LJXUH � WKH SULFHV DQG WROOV RI )LJXUH �� DQG WKH SUR�W PD[LPL]LQJ UXOHV RXWOLQHG

LQ 6HFWLRQ ��

�� 2XU SOHD IRU D VWDQGDUG SURFHGXUH IRU FRPSXWDWLRQ RI H[SRVLWRU\ H[DPSOHV LV OHQW VRPH IRUFH E\ WKH

FDSVWRQH QXPHULFDO H[DPSOH WKH\ SUHVHQW WR GHPRQVWDWH ZKHHOLQJ FRVWV� 7KH DULWKPHWLF LV ZURQJ DQG

UHSHDWHG ZLWKRXW FRUUHFWLRQ LQ WKH ������ SXEOLFDWLRQ� 7KH PDUJLQV RI WKH 8& OLEUDU\ FRS\ RI WKHLU ERRN

DUH FRYHUHG ZLWK WKH QRWHV RI UHDGHUV WU\LQJ YDLQO\ WR UHSOLFDWH WKHLU FRPSXWDWLRQ� $QG LQ WKLV H[SRVLWLRQ

QXPHULFDO H[DPSOHV DUH QHHGHG_ WKH QRWDWLRQ LV RUQDWH DQG WKH DOJHEUD LV GHQVH�

��
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�� +RZ DUH WUDQVPLVVLRQ WROOV FRPSXWHG DQG ZKDW GR WKH\ UHSUHVHQW" 7UDQV�

PLVVLRQ WROOV FDQ EH FRPSXWHG LQ HLWKHU D GLUHFW EXW UDWKHU GL�FXOW IDVKLRQ RU HDVLHU

LQGLUHFW RQH� 7KH 5(; SURJUDP HPSOR\HG IRU WKHVH H[DPSOHV WDNHV WKH HDV\ FRXUVH� $W

WKH RSWLPXP PDUJLQDO FRVWV�YDOXHV PXVW VDWLVI\ ��� DQG ���� /RVV UDWLRV DUH NQRZQ VR

WKH UHVLGXDOV LQ WKRVH HTXDWLRQV DUH WKH SURSHU WUDQVPLVVLRQ WROOV� 7KH GLUHFW SURFHGXUH

DWWHPSWV WR TXDQWLI\ H[WHUQDOLWLHV LQ GHWDLO� $ PDUJLQDO LQFUHDVH LQ SRZHU WUDQVPLVVLRQ

IURP RULJLQ L WR GHVWLQDWLRQ M FDXVHV SRZHU ORVVHV QRW FDSWXUHG LQ WKH L WR M ORVV UDWLR�

/RVV UDWLRV WKURXJKRXW WKH QHWZRUN DUH D�HFWHG_ HYHQ WKH L WR M ORVV UDWLR_ EHFDXVH

WKH DGGHG ORRS FXUUHQW �RZV FKDQJH YROWDJH GURSV DFURVV WKH V\VWHP� 7KHVH YROWDJH GURS

FKDQJHV FDQ EH FRPSXWHG DQG WKHLU H�HFW RQ JLYHQ WUDQPLVVLRQV DVVHVVHG DQG YDOXHG� ([�

SOLFLW XVH RI WKLV SURFHGXUH ZDV WULHG ZLWK SDUWLDO VXFFHVV LQ 0F*XLUH ������ WR FRPSXWH

WROOV LQ DQ DGMXVWPHQW SURFHVV ZKHUH WKH LQGLUHFW PHWKRG �UHTXLULQJ RSWLPDOLW\� ZRXOG QRW

ZRUN� $FFXUDWH FRPSXWDWLRQ RI WROOV ZDV IRXQG WR EH GL�FXOW� KRZHYHU� DQG WKH GL�FXOWLHV

ZRXOG RQO\ LQFUHDVH ZLWK WKH PRUH FRPSOLFDWHG FDVHV GHDOW ZLWK KHUH� VR ZH VWLFN ZLWK WKH

HDV\ LQGLUHFW PHWKRG� 1RWLFH WKDW� DV ORQJ DV ZH FRQ�QH DWWHQWLRQ WR RSWLPDO RXWFRPHV�

QRWKLQJ �H[FHSW EHWWHU XQGHUVWDQGLQJ�� LV ORVW_ WKH WROO HVWLPDWHV DUH FRUUHFW� 3HUKDSV

WKH LPSRUWDQW WKLQJ LV WKDW ZH XQGHUVWDQG LQ D URXJK TXDOLWDWLYH ZD\ WKH VRXUFH RI WKH

FRQJHVWLRQ H[WHUQDOLWLHV WKDW WKH WROOV UHSUHVHQW� $V KLJKHU FXUUHQW �RZV SUHVV XSRQ WKH

OLPLWHG DGPLWWDQFHV RI D QHWZRUN� ORVVHV LQFUHDVH RI FRXUVH EXW PRUH LPSRUWDQWO\ ORVV UDWLRV

FKDQJH�

,Q WKLV GLVFXVVLRQ_ DQG LQ ([DPSOH ���_ WKHUH DUH QR ELQGLQJ WKHUPDO FRQVWUDLQWV� :H

SRVWSRQH GLVFXVVLRQ RI WKLV RWKHU IRUP RI FRQJHVWLRQ WR 6HFWLRQ ���

�� ,Q D FRQJHVWHG QHWZRUN WKH JULG RSHUDWRU FROOHFWV WROO UHYHQXHV� :KDW

LQFHQWLYH UHPDLQV WR UHGXFH FRQJHVWLRQ E\ LQFUHDVLQJ QHWZRUN DGPLWWDQFHV"

$JDLQ UHIHU WR ([DPSOH ��� LQ 7DEOH �� 7ROO UHYHQXHV IRU HDFK OLQN DUH JLYHQ �WZLFH� DW

/LQH ��� 0DUJLQDO YDOXHV RI OLQN FRQGXFWDQFHV DUH OLVWHG DW /LQH ��� 7KHVH DUH FRPSXWHG

IURP VKDGRZ SULFHV DULVLQJ LQ WKH 5(; RSWLPL]DWLRQ� 7KH GHWDLOV RI WKH FRPSXWDWLRQ DUH

GHVFULEHG LQ 6HFWLRQ �� EXW DUH QRW QHFHVVDU\ WR DQ XQGHUVWDQGLQJ RI WKH IROORZLQJ DUJXPHQW�

��



2QH FDQ DV ZHOO DVVXPH WKDW ZH KDYH SHUIRUPHG WKH WHGLRXV FRPSXWDWLRQ RI DGMXVWLQJ� RQH

DW D WLPH� HDFK FRQGXFWDQFH E\ RQH XQLW DQG FDUU\LQJ RXW WKH 23) RSWLPL]DWLRQ WR �QG

WKH FKDQJH LQ SD\R��

$W /LQH �� LQ 7DEOH � DUH OLVWHG ?WRWDO YDOXHV� RI FRQGXFWDQFH� 7KH WHUP LV D ELW PLVOHDGLQJ�

7KH ?WRWDO YDOXH� IRU D OLQN LV VLPSO\ OLQN FRQGXFWDQFH PDUJLQDO YDOXH WLPHV FRQGXFWDQFH�

,I ZH VXSSRVH WKDW WKH JULG RSHUDWRU SD\V D FRPSHWLWLYH UHQW WR WKH VXSSOLHU RI D FHUWDLQ

OLQN FRQGXFWDQFH� WKHQ WKH WRWDO YDOXH IRU WKDW OLQN LV KLV WRWDO SD\PHQW WR WKDW VXSSOLHU�

/LQN�E\�OLQN FRPSDULVRQ RI WROO UHYHQXH DQG FRQGXFWDQFH YDOXH UHYHDOV WKDW WKH JULG RS�

HUDWRU ZKR SD\V FRPSHWLWLYH PDUNHW UHQWV IRU KLV FRPSRQHQWV PDNHV ]HUR SUR�W RQ HDFK

OLQN� $W WKH RSWLPXP WKH JULG RSHUDWRU� ZHUH KH LQ FKDUJH RI FKRRVLQJ FRQGXFWDQFH OHYHOV�

KDV QR LQFHQWLYH WR HLWKHU WR LQFUHDVH RU GHFUHDVH OLQN FRQGXFWDQFHV DQG FRQVHTXHQW OHYHOV

RI FRQJHVWLRQ� ,I KH ZHUH WR FKDQJH D FRQGXFWDQFH� WKH QHZ RSWLPXP ZRXOG GLVSOD\ WKH

YHU\ VDPH HTXDOLW\ RI JULG LQFRPH DQG H[SHQVH� 7KH JULG RSHUDWRU ZKR UHFHLYHV DQG SD\V

FRPSHWLWLYH SULFHV LV FRPSOHWHO\ QHXWUDO�

,I WKH OLQN VXSSOLHUV DUH LQ FKDUJH RI FKRRVLQJ OHYHOV RI FRQGXFWDQFH WKHQ FRPSHWLWLYH EH�

KDYLRU RQ WKHLU SDUW ZRXOG OHDG WR H[SDQVLRQ �FRQWUDFWLRQ� LI WKHLU RZQ PDUJLQDO FRVWV RI

VXSSOLQJ FRQGXFWDQFH ZHUH OHVV �JUHDWHU� WKDQ WKH PDUJLQDO YDOXH RI FRQGXFWDQFH ZKLFK LV

WKH SULFH WKH\ UHFHLYH� :LOO VXFK DGMXVWPHQWV OHDG WR DQ RSWLPXP QHWZRUN" :H H[DPLQH

WKLV TXHVWLRQ LQ 6HFWLRQ ���

��� 2SWLPXP QHWZRUNV� (YHQ SXWWLQJ DVLGH WKH IDFW WKDW RXU ZKROH DQDO\VLV GHDOV

RQO\ ZLWK VWHDG\ VWDWH V\VWHPV_ QRW D YHU\ XVHIXO FRQWH[W LQ ZKLFK WR VWXG\ ORQJ�UXQ

LQYHVWPHQW_ WKH DERYH DQDO\VLV GRHV QRW GHDO DGHTXDWHO\ ZLWK QHWZRUN WRSRORJ\� :KHUH

QR OLQN H[LVWV QR UHYHQXH DFFUXHV WR WKH RZQHU �LI VXFK KH FDQ EH FDOOHG� RI WKLV QRQ�OLQN�

7R EH VXUH� WKHUH PD\ ZHOO EH DQ 2^' WROO DFURVV WKLV OLQN� EXW WKH UHYHQXH LV GLVWULEXWHG

DFFRUGLQJ WR WKH LPSDFW RI WKLV 2^' WUD�F RQ H[LVWLQJ OLQNV� &RVW LPSDFWV RQ D QRQ�H[LVWLQJ

OLQN DUH ]HUR� 7ROO UHYHQXHV WKHUHIRUH SURYLGH QR LQFHQWLYH WR WKLV ?RZQHU� WR H[SDQG KLV

OLQN IURP ]HUR DGPLWWDQFH�

��



6LJQDOOLQJ IDLOXUHV RQ OLQNV \HW WR EH EXLOW DUH SHUKDSV QRW VXUSULVLQJ� 'R WKHVH WROOV ZRUN

SURSHUO\ WR PRWLYDWH RZQHUV RI H[LVWLQJ OLQNV WR H[SDQG RU FRQWUDFW" ,QWXLWLRQ VXJJHVWV WKDW

FDSDFLW\ GHFLVLRQV EDVHG RQ VXFK VLJQDOV RXJKW WR ZRUN SURSHUO\ LQ WKH VPDOO� 7KH\ ZLOO

OHDG WR ORFDOO\ RSWLPDO QHWZRUNV� EXW QRW QHFHVVDULO\ WR JOREDOO\ RSWLPDO QHWZRUNV XQOHVV_

DV LV XQOLNHO\_ WKH JUDQG VRFLDO SD\R� IXQFWLRQ RI OLQN FDSDFLWLHV LV FRQYH[�

��� +RZ GR EX\HUV DQG VHOOHUV RI UHDO DQG UHDFWLYH SRZHU EHKDYH LQ D ELODWHUDO

V\VWHP" ,Q 7DEOH � ([DPSOH ��� ZH KDYH D JULG LQ ZKLFK DGPLWWDQFH LV D FRPSOH[ OLQN

FKDUDFWHULVWLF FRQVLVWLQJ RI FRQGXFWDQFH �WKH * PDWUL[� DQG VXVFHSWDQFH �WKH + PDWUL[��

3RZHU LV DOVR FRPSOH[ DQG ERWK RI LWV FRPSRQHQWV� UHDO DQG UHDFWLYH SRZHU� DUH YDOXDEOH

DQG FRVWO\ WR SURGXFH� +RZ GR SUR�WDEOH ELODWHUDO GHDOV UHODWH PDUJLQDO FRVWV DQG YDOXHV"

7KH ORVV UDWLR IRU L WR M WUDQVPLVVLRQ LV WKH FRPSOH[ YROWDJH UDWLR ULM  YM YL� 7KH UHDO

DQG LPDJLQDU\ SDUWV RI WKLV UDWLR ZH GHQRWH ULM DQG LAULM� /HW F DQG AF GHQRWH PDUJLQDO FRVWV

RI UHDO DQG UHDFWLYH SRZHU� DQG W DQG AW GHQRWH WROOV RQ UHDO DQG UHDFWLYH SRZHU� 5HZULWLQJ

PDUJLQDO FRVW UXOHV ��� DQG ��� ZH KDYH
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��� 1� 1� ���� ���� ���� ����
���

��� 6XUSOXV ���������

��� +RZ FDQ SRZHU EH PDGH WR UXQ ?XSKLOO�" ?8SKLOO� LQ WKH 23) FRQWH[W PHDQV

?DJDLQVW WKH HFRQRPLF SUHVVXUH�� $Q XSKLOO SRZHU �RZ JRHV IURP D KLJK�SULFH QRGH WR

D ORZHU�SULFH QRGH� :K\ VKRXOG WKLV HYHU EH GHVLUDEOH" ,I LW LV GHVLUDEOH� KRZ FDQ LW EH

LPSOHPHQWHG LQ D GHFHQWUDOL]HG V\VWHP WKDW GHSHQGV RQ WKH DFWLRQV RI SUR�W�VHHNLQJ EX\HUV

DQG VHOOHUV" 6XSSRVH WKH OLQN IURP WKH ORZ�SULFH QRGH WR WKH KLJK�SULFH QRGH KDV D WKHUPDO

FRQVWUDLQW WKDW PDNHV RWKHUZLVH RSWLPDO SRZHU �RZV LQIHDVLEOH� /RRS �RZ ODZV SUHYHQW

WKH ORZ�SULFH QRGH IURP IUHHO\ UHGLUHFWLQJ LWV SRZHU WR UHGXFH WKH FRQJHVWLRQ SDLQOHVVO\�

)RUWXQDWHO\� XQOLNH WUD�F �RZV RQ FRQJHVWHG IUHHZD\V� IRUZDUG SRZHU �RZV DUH FDQFHOOHG

E\ EDFN�RZV� 7KH WKHUPDO OLPLW FRQVWUDLQV WKH DOJHEUDLF VXP RI WKH WZR �RZV� 7KXV

��



VRPHWLPHV RQH ZLVKHV WR LQFUHDVH WKH EDFN�RZ �LQ WKLV FDVH IURP KLJK�SULFH WR ORZ�SULFH�

LQ RUGHU WR UHGXFH WKH FRQJHVWLRQ DQG UHOLHYH WKH ORZ�SULFH QRGH IURP WKH FRVWO\ H�HFWV RI

ORRS �RZ�

([DPSOH ��� LQ 7DEOH � H[DFWO\ SRUWUD\V VXFK D VLWXDWLRQ��� 3URGXFHUV DW 1RGHV � DQG �

WUDQVPLW SRZHU WR WKH FRQVXPHU DW 1RGH �� 1RGH � LV D OHVV H[SHQVLYH VXSSOLHU WKDQ 1RGH

�� DQG DW WKH RSWLPXP ZH VHH WKDW WKH SULFH DW 1RGH � UHPDLQV ORZHU WKDQ DW 1RGH �� \HW

VLQFH WKH LQMHFWLRQ DW � LV SRVLWLYH� ORRS �RZ VD\V WKDW VRPH RI LW �RZV WKURXJK 1RGH � RQ

LWV ZD\ WR 1RGH �_ DQ XSKLOO �RZ�

*LYHQ� WKHQ� WKDW RSWLPDO SRZHU �RZ VRPHWLPHV FDOOV IRU XSKLOO �RZV� KRZ DUH VXFK �RZV

WR EH PDQDJHG" 2UHQ HW DO ������ �QG VLWXDWLRQV OLNH WKLV QHDUO\ IDWDO IRU PDQDJHPHQW

RI ELODWHUDO V\VWHPV� ?,Q D SXUH ELODWHUDO IUDPHZRUN VXFK WUDQVDFWLRQV ZLOO QRW EH FRP�

PHUFLDOO\ YLDEOH� XQOHVV DQ H[�DQWH VXEVLG\ V\VWHP LV LQVWLWXWHG�� ,Q ([DPSOH ��� ZH VHH

WKDW WKH WROO RQ ��� WUDQVPLVVLRQV LV� LQGHHG� QHJDWLYH �������� 7KH\ FRQWLQXH� ?7KH SURE�

OHPV LQ GHVLJQLQJ VXFK D V\VWHP DUH REYLRXV�� $UH SRVLWLYH WROOV IHDVLEOH \HW QHJDWLYH RQHV

QRW" ,Q WKH V\VWHP GHVFULEHG LQ WKLV SDSHU IRU ELODWHUDO PDQDJHPHQW EX\HUV DQG VHOOHUV DUH

UHJXODUO\ LQIRUPHG RI WROOV DQG WKH\ UHJXODUO\ DFFRXQW IRU WKHP LQ PDNLQJ WKHLU GHDOV�

([DPSOH ��� LV LQWHUHVWLQJ LQ VRPH RWKHU UHVSHFWV� 7KH PDUJLQDO YDOXH RI WKHUPDO FDSDFLW\

RQ /LQN ��� LV ����� LQGLFDWLQJ WKDW H[SDQVLRQ RI WKLV FDSDFLW\_ LWV FRVW DVLGH_ ZRXOG EH

XVHIXO� %XW DOVR QRWLFH WKDW_ RWKHU WKLQJV HTXDO_ WKH PDUJLQDO YDOXH RI FRQGXFWDQFH LV

QHJDWLYH �������� :KDW JXLGDQFH GR WKHVH VLJQDOV SURYLGH IRU JULG LQYHVWPHQW GHFLVLRQV"

7KH WRWDO WROO UHYHQXH RQ /LQN ��� LV ����� H[DFWO\ WKH VDPH DV WKH ?OT WRWDO YDOXH� RI WKH

OLQN� %XW LI_ DV LQ WKH HDUOLHU H[DPSOHV_ WKH JULG PDQDJHU LV LPDJLQHG WR SD\ FRPSHWLWLYH

SULFHV WR VXSSOLHUV RI JULG FRPSRQHQWV� KH PXVW SD\ D WRWDO RI ���� WR WKH ��� WKHUPDO

FDSDFLW\ VXSSOLHU DQG KH PXVW UHFHLYH D WRWDO RI ���� IURP WKH VXSSOLHU RI ��� FRQGXFWDQFH�

7KH ODWWHU VXSSOLHU LV EHLQJ SHQDOL]HG IRU SURYLGLQJ FRQGXFWDQFH WKDW LV QRW ZDQWHG� ,I�

�� 7KLV H[DPSOH LV D FORVH DSSUR[LPDWLRQ WKH RQH LQ 2UHQ HW DO������� 7KH\ SKUDVH WKHLU H[DPSOH DV DQ +�3
PRGHO LQ RUGHU WR NHHS LW ORVVOHVV� , KDYH IRXQG LW PRUH FRQYHQLHQW WR SKUDVH LW DV D *�3 PRGHO ZLWK YROWDJH
OLPLWV VR KLJK WKDW UHDO SRZHU ORVVHV DUH QHJOLJLEOH�

��



DV LV VXUHO\ WKH FDVH� D VLQJOH VXSSOLHU LV UHVSRQVLEOH IRU ERWK FRQGXFWDQFH DQG WKHUPDO

FDSDFLW\� WKHQ LW ZRXOG EH LPSRUWDQW WKDW KH EH JLYHQ ERWK PDUJLQDO VLJQDOV� VLQFH KH LV

SURYLGLQJ D WZR�GLPHQVLRQDO FRPPRGLW\�
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,Q ZRUGV� H[FKDQJH DGPLWWDQFH 	 �QHJDWLYH� FRQGXFWDQFH� UHDO 	 LPDJLQDU\ YROWDJH� DQG

HFRQRPLF SDUDPHWHUV IRU UHDO 	 UHDFWLYH SRZHU DQG WKH UHVXOW LV WKDW UHDO DQG UHDFWLYH

SRZHU DQG DOO RI WKHLU FRUUHVSRQGLQJ HFRQRPLF RXWSXWV IURP WKH 23) RSWLPL]DWLRQ ZLOO

EH IRXQG WR KDYH H[FKDQJHG UROHV� 7KH WKHRU\ LV FRPSOHWHO\ V\PPHWULF ZLWK UHVSHFW WR

UHDO DQG UHDFWLYH SRZHU� ,Q D VOLJKW DEXVH RI RXU PRGHO FODVVL�FDWLRQ VKRUWKDQG� D *+�34

PRGHO LV WKH GXDO RI DQ +*�43 PRGHO� 7KH SRSXODU ORVVOHVV '& PRGHO RI W\SH +�3 LV WKH
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,V WKLV GXDOLW\ DQ\WKLQJ PRUH WKDQ D FXULRVLW\" 0LJKW LWV UHFRJQLWLRQ LQ VRPH LQVWDQFHV

SURYLGH VRPH LQVLJKW"
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