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7KLV GLVVHUWDWLRQ LV WKH RXWFRPH RI D SURFHVV WKDW LV LQ HVVHQFH FRP�

PXQLFDWLRQDO� ,W ZDV HQULFKHG E\ WKH VKDULQJ RI NQRZOHGJH DQG HPRWLRQV

ZLWK RWKHU SHUVRQV�

, ZRXOG OLNH WR WKDQN +� &� GH %HWWLJQLHV� .� %LQPRUH� $� %R\HU�

-� 'Uq]H� 3� )LVKEXUQ� *� *LOEHUW� .� *RRGSDVWHU� -�%� *UL]H� 6� YDQ GHQ

+RYH� 3� .OLEDQRII� +� /H %ODQF� <� /HQJZLOOHU� /� /HY\�*DUERXD� '�

/XFH� 0� 0DFKLQD� -� 0DUFK� 6� 0RVV� 5� 1DX� -� 2¶1HLOO� 5� 3RSH� *�

5RWLOORQ� 5� 6DULQ� 5� 6HOWHQ� $� 6HQ� -�&� 7KRHQLJ� /� 9DQ:DVVHKRYH� 3�

:DNNHU� %� :DOOLVHU� /� :DWKLHX� 5� :LQNOHU� DQG 3� GH :RRW GH 7UL[KH

IRU WKH GLVFXVVLRQV WKH\ NLQGO\ DFFHSWHG WR KDYH RQ WKHVH LVVXHV� 7KHLU

FRPPHQWV KDYH EHHQ JUHDWO\ DSSUHFLDWHG DQG OHG WR PDQ\ LPSURYHPHQWV

RI WKH LGHDV H[SORUHG KHUH�

, ZRXOG OLNH WR WKDQN P\ FRPPLWWHH DW ,16($'� $QLO *DED� /XGR

9DQ GHU +H\GHQ DQG &KULVWRSK /RFK IRU WKHLU VXSSRUW DQG JXLGDQFH�

7KHLU FRQWLQXRXV HIIRUWV DQG SHUVRQDO LQYROYHPHQW KDYH EHHQ GHWHUPL�

QDQW WR WKH FRPSOHWLRQ RI WKLV GLVVHUWDWLRQ�

5D\PRQG %RXGRQ KDV KRQRUHG PH E\ DFFHSWLQJ WR EH D PHPEHU

RI P\ FRPPLWWHH� +LV ZRUN KDG ORQJ LQVSLUHG PH DQG LW ZDV HVSHFLDOO\

IUXLWIXO DQG HQFRXUDJLQJ WR ZRUN ZLWK KLP�

, WRRN DV D SULYLOHJH WKH RSSRUWXQLW\ WR OHDUQ DPRQJ RWKHU 3K�'� VWX�

GHQWV DW ,16($'� 7KLV FRPPXQLW\ RI VWXGHQWV LV RI H[FHSWLRQDO YDOXH

DQG , ZRXOG OLNH WR WKDQN LQ SDUWLFXODU &DQDQ� 'LPD DQG 6ZRRNHXQ�

%MRUQ� 6LPRQ� -RKDQQD� 1LFROD DQG )UpGpULF� 0LFKDHO DQG 6XPLWUR DV

ZHOO DV IRUPHU VWXGHQWV 0LNORV� 3HWHU� $OLFH DQG <UM|�

/DVW EXW QRW OHDVW� LW ZDV D JUHDW FKDQFH WR KDYH P\ SDUHQWV� UHODWLYHV

DQG IULHQGV FORVH E\� , KDYH EHHQ OHDUQLQJ IURP WKHP ERWK LQWHOOHFWXDOO\

DQG HPRWLRQDOO\ DQG WKHLU SKLORVRSK\ KDV EHHQ JXLGLQJ PLQH� , DOVR

H[SUHVV P\ JUDWLWXGH WR WKHP� 7KDQNV 6\ELOOH IRU DOO WKHVH LQVWDQWV DQG

ZKDW OLQNHG WKHP WRJHWKHU� IRU DOO WKHVH PRPHQWV�
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,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH QHHG WR FRPELQH 3URFHGXUDO DQG &RQVHTXHQWLDO &RQFHUQV � � � � � � � � � � � �

��� ,GHDO�W\SHV RI 5DWLRQDOLW\ LQ 6RFLRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6XEVWDQWLYH 5DWLRQDOLW\ DQG 3URFHGXUDO 5DWLRQDOLW\ � � � � � � � � � � � � � � � � � � � � � � �

��� 3UHVHQWDWLRQ RI WKH 0RGHO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� ,QGLYLGXDO 5DWLRQDO %HKDYLRU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 3URFHVVHV� &RQVHTXHQFHV DQG WKH &RQVHTXHQFH )XQFWLRQ � � � � � � � ���

����� 'LVWLQJXLVKLQJ &KRLFH IURP -XGJPHQW� %HKDYLRUDO DQG -XGJPHQWDO

3UHIHUHQFHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� &RPELQLQJ 3UHIHUHQFHV ZLWK DQ 2SWLPDOLW\ $[LRP � � � � � � � � � � � � � ���

����� 'HSHQGHQW 5HYHODWLRQ RI -XGJPHQWDO 3UHIHUHQFHV � � � � � � � � � � � � � � ���

����� ,QFRPSOHWH 3UHIHUHQFHV DQG &RQGLWLRQDO 3UHIHUHQFHV � � � � � � � � � � � ���

��� /\LQJ RU QRW O\LQJ" $ 4XHVWLRQ RI (WKLFV��� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 7KH ³3DUDGR[´ RI 9RWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� $GGLWLRQDO 5HPDUNV RQ WKH ³3HFXOLDULWLHV´ RI WKH 0RGHO � � � � � � � � � � � � � � � ���

��� &RQFOXVLRQ WR &KDSWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� 3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH ,QGHSHQGHQFH &RQGLWLRQ EHWZHHQ 3UREDELOLWLHV DQG &RQVHTXHQFHV � ���

��� 7KH 5ROH RI 3UREDELOLWLHV LQ ([SHFWHG 8WLOLW\ 7KHRU\ � � � � � � � � � � � � � � � � � � ���

����� 'LIIHUHQW W\SHV RI VFDOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 7KH 6ROXWLRQ 3URSRVHG E\ 3DUHWR� &RPSDULQJ 3UHIHUHQFH

'LIIHUHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 7KH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ¶ 6ROXWLRQ� &RPSDULQJ

3UREDELOLVWLF &RQVHTXHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� -XGJPHQWV $EVWUDFWHG E\ WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ

6ROXWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 3UHVHUYLQJ WKH ,QGHSHQGHQFH &RQGLWLRQ EHWZHHQ 3UREDELOLWLHV DQG

&RQVHTXHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 5HODWLQJ 3UREDELOLVWLF &RQVHTXHQFHV WR ,QGLYLGXDOV WKURXJK

3URFHVVHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� (PEHGGLQJ ([SHFWHG 8WLOLW\ 7KHRU\ LQ D 3URFHGXUDO &RQWH[W � � � � � � � � � � ���

����� $[LRPDWLF )RUPXODWLRQ RI WKH 0RGHO � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� ³5HDO (QWLWLHV´ LQ WKH 7KHRU\ RI ([SHFWHG 8WLOLW\ 7KHRU\ � � � � � � � ���

����� 4XDOLI\LQJ WKH 5HODWLRQ EHWZHHQ WKH 0RGHO DQG WKH 5HDOLW\ LW

5HSUHVHQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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��� 7KH �GLV�8WLOLW\ RI *DPEOLQJ DQG WKH $OODLV 3DUDGR[ � � � � � � � � � � � � � � � � � � ���

����� $ %ULHI 5HYLHZ RI WKH /LWHUDWXUH RQ WKH 8WLOLW\ RI *DPEOLQJ � � � � ���

����� 'HPRQVWUDWLQJ WKH &RQVHTXHQWLDO 1DWXUH RI ([SHFWHG 8WLOLW\

7KHRU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 0RGHOLQJ D 3URFHVV �GLV�8WLOLW\ RI *DPEOLQJ � � � � � � � � � � � � � � � � � � � ���

����� 5HYHDOLQJ D 3URFHVV 'LVXWLOLW\ RI *DPEOLQJ LQ WKH $OODLV 3DUDGR[ ���

����� 3UHGLFWLRQV LQYROYLQJ D 3URFHVV 8WLOLW\ +\SRWKHVLV � � � � � � � � � � � � � ���

��� $GGLWLRQDO 5HPDUNV RQ WKH ³3HFXOLDULWLHV´ RI WKH 0RGHO � � � � � � � � � � � � � � � ���

��� &RQFOXVLRQ WR &KDSWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� 3URFHVVHV DQG ,QWHUGHSHQGHQW &RQVHTXHQFHV � � � � � � � � � � � � � � � � � � � � ��
��� 1RUPDWLYH DQG 'HVFULSWLYH ,QWHUSUHWDWLRQV LQ *DPH 7KHRU\ � � � � � � � � � � � � ���

��� $ %ULHI 5HYLHZ RI WKH /LWHUDWXUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� &RQVHTXHQWLDO *DPHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 6HW�XS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 'H¿QLWLRQ RI D &RQVHTXHQWLDO *DPH � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 7KH 3DUDGR[ RI WKH 3ULVRQHUV¶ 'LOHPPD� � � � � � � � � � � � � � � � � � � � � � � � ���

��� 6RFLDO *DPHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 6HW�XS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 5DWLRQDOLW\ LQ 6RFLDO JDPHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� $ 1DVK (TXLOLEULXP 6ROXWLRQ &RQFHSW ,QWHJUDWLQJ 3URFHVV

3UHIHUHQFHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 6RFLDO 1RUPV DQG 6RFLDO *DPHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� $Q 2SWLPDO 1DVK (TXLOLEULXP WKDW LV )RFDO � � � � � � � � � � � � � � � � � � � � ���

����� $ 1XPHULFDO )RUPXODWLRQ RI WKH 0RGHO � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 7KH ,QÀXHQFH RI D 6RFLDO 1RUP LQ WKH 3ULVRQHUV¶ 'LOHPPD � � � � � � � � � � � � ���

����� 6HW�XS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� ([LVWHQFH RI 1DVK (TXLOLEULD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 6HOHFWLQJ WKH 2SWLPDO 1DVK (TXLOLEULXP DPRQJ 0XOWLSOH 1DVK

(TXLOLEULD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� *UDSKLFDO 6XPPDU\ RI 6ROXWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� &RQFOXVLRQ WR &KDSWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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³:H GR QRW ZDQW WR JLYH WKH PLVOHDGLQJ LPSUHVVLRQ RI DWWHPSWLQJ KHUH D

FRPSOHWH SLFWXUH RI WKH IRUPDWLRQ RI PDWKHPDWLFDO PRGHOV� L�H� RI SK\VLFDO

WKHRULHV� ,W VKRXOG EH UHPHPEHUHG WKDW WKLV LV D YDU\ YDULHG SURFHVV ZLWK PDQ\

XQH[SHFWHG SKDVHV� $Q LPSRUWDQW RQH LV� WKH GLVHQWDQJOHPHQW RI FRQFHSWV� L�H�

VSOLWWLQJ XS VRPHWKLQJ ZKLFK DW VXSHU¿FLDO LQVSHFWLRQ VHHPV WR EH RQH SK\VLFDO

HQWLW\ LQWR VHYHUDO PDWKHPDWLFDO QRWLRQV´�

-RKQ YRQ 1HXPDQQ 	 2VNDU 0RUJHQVWHUQ

,QGLYLGXDOV KDYH HWKLFDO FRQFHUQV� PRVW RI XV EHOLHYH O\LQJ LV ZURQJ�

,QGLYLGXDOV KDYH D VHQVH RI GXW\� PDQ\ EHOLHYH WKDW GHPRFUDF\ LV JRRG� DQG YRWH�

,QGLYLGXDOV KDYH WDVWHV� 3K�'� VWXGHQWV OLNH WR FKRRVH WKHLU GLVVHUWDWLRQ WRSLF�

,QGLYLGXDOV KDYH HPRWLRQV� FOLPEHUV IHHO WKH WKULOO DVVRFLDWHG WR WKH SUHVHQFH RI ULVN�

,Q JHQHUDO� HWKLFDO FRQFHUQV� VRFLDO QRUPV� WDVWHV DQG HPRWLRQV SDUWLFLSDWH LQ

PRWLYDWLQJ EHKDYLRU� +RZ GR WKH\ UHODWH ZLWK UDWLRQDOLW\"

,Q RUGHU WR H[SORUH WKLV TXHVWLRQ� WKLV GLVVHUWDWLRQ DFNQRZOHGJHV WKDW IRUPDO PRG�

HOV RI UDWLRQDO EHKDYLRU UHGXFH WKH EHVW LQWHUHVW RI LQGLYLGXDOV WR FRQVHTXHQFHV� 2Q

WKH RWKHU KDQG� D GLVWLQFW ³GLPHQVLRQ´ WKDW ZRXOG QRW EH FRQVHTXHQWLDO KDV ORQJ EHHQ

DUJXHG WR EH UHOHYDQW� ³PHDQV´ DUH QRW VHOHFWHG IRU WKHLU ³HQGV´ RQO\� 6XFK D ³SUR�

FHGXUDO´ GLPHQVLRQ LV RI SULPDU\ LPSRUWDQFH ZLWK UHJDUGV WR HWKLFDO FRQFHUQV� VRFLDO

QRUPV� WDVWHV DQG HPRWLRQV� &DQ ZH WKXV FRQVWUXFW D IRUPDO PRGHO WKDW ZRXOG FRP�

ELQH WKH FRQVHTXHQWLDO DQG WKH SURFHGXUDO GLPHQVLRQV"

7KLV GLVVHUWDWLRQ SURSRVHV VXFK D PRGHO� %XLOGLQJ RQ WKH OLWHUDWXUH� DQG LQ SDU�

WLFXODU RQ WKH ZRUNV RI 6HQ ������ ������ :HEHU ������� %RXGRQ ������� DQG 6L�

PRQ ������ ����� ������ RXU PRGHO FRQVLGHUV WKDW UDWLRQDO EHKDYLRU LV FRPSRVHG RI

D FRQVHTXHQWLDO DQG D SURFHGXUDO GLPHQVLRQ� $ IRUPDO VWUXFWXUH LV LQWURGXFHG WKDW

DSSURSULDWHO\ UHÀHFWV WKLV GXDOLW\� $Q D[LRPDWLF PRGHO RI UDWLRQDO EHKDYLRU LV WKHQ

SUHVHQWHG DQG H[SORUHG�

7KLV ³GXDO´ GH¿QLWLRQ RI EHKDYLRU FRPELQHV D SURFHVV²ZKDW WKH LQGLYLGXDO

GRHV²ZLWK LWV FRQVHTXHQFH²ZKDW WKH LQGLYLGXDO H[SHFWV WR REWDLQ� 5DWLRQDO EHKDY�

LRU LV WKHQ GH¿QHG DV WKH FKRLFH RI WKH SUHIHUUHG EHKDYLRU� (PSLULFDOO\ REVHUYDEOH�

WKHVH SUHIHUHQFHV DUH FDOOHG EHKDYLRUDO� $W WKH IRUPDO OHYHO� WKH H[SOLFLW FRQVLGHUD�

WLRQ RI D SURFHVV DQG LWV FRQVHTXHQFH LV LGHQWL¿HG DV D IXQGDPHQWDO FKDUDFWHULVWLF RI

WKH PRGHO� 7KH PHUH FRQVLGHUDWLRQ RI WKLV GXDO VWUXFWXUH UHÀHFWV WKH LUUHGXFLELOLW\ RI

SURFHVVHV DQG FRQVHTXHQFHV�

7KH PRGHO LV IXUWKHU VWUXFWXUHG E\ DVVXPLQJ WKDW LQGLYLGXDOV KDYH MXGJPHQWV

IRU WKH SURFHVV RI WKHLU EHKDYLRU DV ZHOO DV MXGJPHQWV IRU LWV FRQVHTXHQFHV� 7KHVH

MXGJPHQWV� GLVWLQFW IURP FKRLFH� DUH UHÀHFWHG E\ MXGJPHQWDO SUHIHUHQFHV RQ SUR�

FHVV DQG RQ FRQVHTXHQFHV� ³SURFHVV SUHIHUHQFHV´ DQG ³FRQVHTXHQWLDO SUHIHUHQFHV´

UHVSHFWLYHO\� :KHQ WKH SUHIHUUHG SURFHVV OHDGV WR WKH SUHIHUUHG FRQVHTXHQFH� WKHQ

�
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VXFK EHKDYLRU VKRXOG EH FKRVHQ� :KHQ VXFK DQ RSWLPDO EHKDYLRU LV QRW DYDLODEOH�

WKH PRGHO VKRZV KRZ SURFHVV SUHIHUHQFHV DQG FRQVHTXHQWLDO SUHIHUHQFHV FDQ EH UH�

YHDOHG H[ SRVW� L�H� RQFH D UDWLRQDO EHKDYLRU KDV EHHQ FKRVHQ�

7KLV DSSURDFK DOORZV WR GH¿QH SUHIHUHQFHV IRU EHLQJ DQ DOWUXLVW� IRU QRW O\LQJ�

IRU YRWLQJ� RU IRU EHLQJ IDLU PHDQLQJIXOO\ DQG WKH LQWXLWLYH DVVXPSWLRQ WKDW UDWLRQDO

LQGLYLGXDOV FKRRVH WKH SUHIHUUHG EHKDYLRU FDQ EH PDLQWDLQHG� ,W DOVR SURYLGHV LQ�

WXLWLYH H[SODQDWLRQV WR HPSLULFDO ³SDUDGR[HV´ LGHQWL¿HG ZLWK H[SHFWHG XWLOLW\ WKHRU\

DQG JDPH WKHRU\� 7KHVH GLI¿FXOWLHV DQG SDUDGR[HV DUH DUJXHG WR UHÀHFW WKH VSHFL¿F

LQÀXHQFH RI SURFHGXUDO MXGJPHQWV� ,QGHHG� H[SHFWHG XWLOLW\ WKHRU\ DQG JDPH WKHRU\

IRUPDOL]H UDWLRQDO EHKDYLRU WKURXJK SUHIHUHQFHV RYHU FRQVHTXHQFHV� VLQFH WKH\ IRU�

PDOO\ H[FOXGH SURFHGXUDO MXGJPHQWV� WKH\ DUH SXUHO\ FRQVHTXHQWLDO� 7KLV H[SODLQV

ZK\ WKH\ GR QRW V\VWHPDWLFDOO\ FRUUHVSRQG ZLWK HPSLULFDO REVHUYDWLRQ�

$UH H[SHFWHG XWLOLW\ WKHRU\ DQG JDPH WKHRU\ WKHUHIRUH XVHOHVV" 0D\EH QRW� ,

DUJXH WKDW H[SHFWHG XWLOLW\ WKHRU\ DQG JDPH WKHRU\ DUH RI SDUWLFXODU UHOHYDQFH IRU H[�

SODLQLQJ UDWLRQDO EHKDYLRU� %HFDXVH WKH\ UHGXFH SUHIHUHQFHV WR FRQVHTXHQFHV� WKH\

IRUPDOO\ ³GUDZ WKH OLQH´ EHWZHHQ WKH FRQVHTXHQWLDO DQG WKH SURFHGXUDO GLPHQVLRQV

RI UDWLRQDO EHKDYLRU� $ PDLQ K\SRWKHVLV RI RXU DSSURDFK LV WKXV WKDW H[SHFWHG XWLOLW\

WKHRU\ DQG JDPH WKHRU\ DUH YDOLG PRGHOV ZKHQ SURSHUO\ UHVWULFWHG WR WKH FRQVHTXHQ�

WLDO GLPHQVLRQ� 7KLV YDOLGLW\ FDQ EH HPSLULFDOO\ WHVWHG DQG YHUL¿HG RQO\ ZKHQ UDWLR�

QDO LQGLYLGXDOV DUH LQGLIIHUHQW WRZDUGV WKH SURFHVV RI WKHLU EHKDYLRU� ,Q WKDW VHQVH�

WKHVH WKHRULHV QHHG QRW EH DOZD\V FRQVLVWHQW ZLWK EHKDYLRU WR EH XVHIXO IRUPDOL]D�

WLRQV� :KHQ LQGLYLGXDOV KDYH FRQFHUQV IRU WKH SURFHVV RI WKHLU EHKDYLRU� H[SHFWHG

XWLOLW\ WKHRU\ DQG JDPH WKHRU\ SUHFLVHO\ UHYHDO WKHVH MXGJPHQWV ZKLFK WKH\ IRUPDOO\

H[FOXGH� ,Q RUGHU WR LOOXVWUDWH WKHVH IHDWXUHV� WKH PRGHO LV DSSOLHG WR WZR ZHOO�NQRZQ

³SDUDGR[HV´� WKH ³$OODLV SDUDGR[´ RI H[SHFWHG XWLOLW\ WKHRU\� DQG WKH ³3ULVRQHUV¶

'LOHPPD´ RI JDPH WKHRU\�

:H VKRZ WKDW FRPELQLQJ H[SHFWHG XWLOLW\ ZLWK SURFHGXUDO MXGJPHQWV SURYLGHV

DQ LQWXLWLYH H[SODQDWLRQ WR WKH ³$OODLV SDUDGR[´� PD\EH WKH EHVW�NQRZQ LQFRQVLV�

WHQF\ EHWZHHQ H[SHFWHG XWLOLW\ WKHRU\ DQG HPSLULFDO REVHUYDWLRQ� $FFRUGLQJ WR D

SXUHO\ FRQVHTXHQWLDO DSSURDFK WR UDWLRQDOLW\� WKH ³FHUWDLQW\ HIIHFW´� ZKLFK LV D SUHI�

HUHQFH IRU FHUWDLQW\ WKDW LV HVVHQWLDOO\ GLVWLQFW IURP D GLPLQLVKLQJ PDUJLQDO YDOXH RI�

IRU LQVWDQFH� PRQH\� PXVW EH LQWHUSUHWHG DV ³LUUDWLRQDO´� +HUH� LW LV PRGHOHG DV ³D

SURFHVV GLVXWLOLW\ IRU JDPEOLQJ´� 7KH PRGHO VSHFL¿HV WKH H[WHQW WR ZKLFK VXFK D

SURFHVV GLVXWLOLW\ IRU JDPEOLQJ FDQ EH UHYHDOHG� 7R WKLV SXUSRVH� LW PDLQWDLQV WKH ³LQ�

GHSHQGHQFH FRQGLWLRQ EHWZHHQ SUREDELOLWLHV DQG FRQVHTXHQFHV´ DQG LOOXVWUDWHV KRZ

WKH DSSURDFK WDNHQ LV RQH RI H[WHQGLQJ RU ³TXDOLI\LQJ´ H[SHFWHG XWLOLW\ WKHRU\� QRW

RQH RI LQYDOLGDWLQJ LW�

:H VKRZ WKDW FRPELQLQJ H[SHFWHG XWLOLW\ ZLWK SURFHGXUDO MXGJPHQWV SURYLGHV

DQ LQWXLWLYH H[SODQDWLRQ WR WKH ZHOO�NQRZQ GLVFUHSDQFLHV EHWZHHQ JDPH WKHRU\ DQG

HPSLULFDO REVHUYDWLRQ LQ WKH ³3ULVRQHUV¶ 'LOHPPD´� $FFRUGLQJ WR D SXUHO\ FRQVH�

TXHQWLDO DSSURDFK WR UDWLRQDOLW\� ³FRRSHUDWLYH EHKDYLRUV´ PXVW EH LQWHUSUHWHG DV ³LU�

UDWLRQDO´� +HUH� WKHUH DUH VKRZQ WR UHÀHFW WKH LQÀXHQFH RI D ³VRFLDO QRUP´ IRU FR�

RSHUDWLRQ� 7DNLQJ DFFRXQW RI SURFHVV SUHIHUHQFHV VKHGV OLJKW RQ KRZ D 3ULVRQHUV¶
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'LOHPPD FDQ EH SHUFHLYHG DQG DFWHG DV D ³VRFLDO JDPH´ RI ³FRPPRQ LQWHUHVW´ E\

WKH LQGLYLGXDO� 6XFK D ³FRJQLWLYH WUDQVIRUPDWLRQ´ FDQ EH PRGHOHG EHFDXVH SURFHVV

SUHIHUHQFHV DUH WUHDWHG RXWVLGH WKH FRQVHTXHQFH IXQFWLRQ� 7KLV ³VRFLDO JDPH´ FDQ EH

DQDO\]HG LQ D FRQYHQWLRQDO PDQQHU� WKXV SURYLGLQJ D QHZ ZD\ WR FRPELQH JDPH WKH�

RU\ ZLWK HWKLFDO FRQFHUQV� VRFLDO QRUPV DQG HPRWLRQDO FRQVLGHUDWLRQV� :KHQ WKHUH

DUH VHYHUDO SRVVLEOH HTXLOLEULD� WKH 2SWLPDO 1DVK (TXLOLEULXP FRQFHSW UH¿QHV WKH QR�

WLRQ RI 1DVK (TXLOLEULXP WR SURYLGH D VHOHFWLRQ FULWHULRQ� ,W FRUUHVSRQGV WR VLWXDWLRQV

ZKHUH HDFK LQGLYLGXDO LPSOHPHQWV KLV SUHIHUUHG SURFHVV DQG UHDFKHV WKH SUHIHUUHG

HTXLOLEULXP� %\ PDNLQJ D SUR¿OH RI EHKDYLRUV ³IRFDO´� WKLV UHQGHUV PRUH H[SOLFLW

KRZ D VRFLDO QRUP KHOSV LQGLYLGXDOV WR FRRUGLQDWH RQ WKH EHVW FROOHFWLYH VROXWLRQ IRU

DOO� HYHQ LQ WKH FRQWH[W RI D VLQJOH JDPH�

7KHVH FRQFHSWXDO H[SODQDWLRQV DUH VRPHKRZ ³QDWXUDO´� 7KLV GLVVHUWDWLRQ DWWHPSWV

WR H[SORUH WKH ³ODQJXDJH´ WKDW PDNHV WKHP VXFK� 7KH IRUPDOLVP WKDW FRUUHVSRQGV WR

WKH PRGHO LV LQGHHG RI ³SHFXOLDU´ QDWXUH� $V DOUHDG\ PHQWLRQHG� WKH UHDVRQ LV WKDW

SURFHVVHV DQG FRQVHTXHQFHV GHSHQG RQ HDFK RWKHU WKURXJK D FRQVHTXHQFH IXQFWLRQ�

6XFK D FKDUDFWHULVWLF SUHYHQWV WKH LQGHSHQGHQW ³UHDOL]DWLRQ´ RI HDFK ³FRPSRQHQW´ RI

EHKDYLRU� ,W WKXV SUHFOXGHV D FRQYHQWLRQDO PHDVXUHPHQW� )RU LQVWDQFH� LW LV QRW SRVVL�

EOH WR DSSO\ WKH PHWKRGRORJ\ RI FRQMRLQW PHDVXUHPHQW GHYHORSHG E\ WKH UHSUHVHQWD�

WLRQDO WKHRU\ RI PHDVXUHPHQW� 7KLV OHDYHV WKH VWUXFWXUH ZLWK D ³SHFXOLDU´ QXPHULFDO

IRUPXODWLRQ WKDW FRPELQHV D FDUGLQDO VFDOH ZLWK DQ RUGLQDO RQH� 6XFK D FRPELQDWLRQ

UHPDLQV ³RSHQ´ LQ D VHQVH WKDW LV FODUL¿HG DORQJ WKH WH[W� 7KHVH IHDWXUHV PD\ EH LQ�

WHUSUHWHG LQ WKH IROORZLQJ ZD\� ,QVWHDG RI XVLQJ IRUPDO PRGHOV WR VROHO\ FDSWXUH WKH

FRQVHTXHQWLDO GLPHQVLRQ RI EHKDYLRU� ZH VKRXOG XVH WKHP WR EHWWHU UHYHDO WKH VLQJX�

ODULW\ RI WKH SURFHVV RI FKRLFH� L�H� WKH VSHFL¿FLW\ SHUWDLQLQJ WR HDFK LQGLYLGXDO ZKR

SHUIRUPV DQ DFW RI FKRLFH�

$W EHVW� WKHVH LGHDV PD\ FRQVWLWXWH ³DQ DSSURDFK WRZDUG WKH XQGHUVWDQGLQJ´ RI

WKH LQÀXHQFH RI HWKLFDO FRQFHUQV� VRFLDO QRUPV� WDVWHV� DQG HPRWLRQV RQ UDWLRQDO EH�

KDYLRU� ,W PD\ ODWHU EHQH¿W IURP RWKHU LQGLYLGXDOV SURYLGLQJ WKHLU RZQ GHYHORSPHQWV

DQG WKHLU RZQ LQWHUSUHWDWLRQV� VR DV WR UHQGHU WKH PRGHO OHVV FRQ¿QHG E\ P\ RZQ

RQHV� , KDYH DWWHPSWHG WR LQWURGXFH DV IHZ QHZ QRWLRQV� QRWDWLRQV RU VHPDQWLF XV�

DJHV DV SRVVLEOH� $ QRWDEOH H[FHSWLRQ LV WKH XVH RI WKH WHUP ³SURFHVV´ LQWHQGHG WR

GLUHFW DWWHQWLRQ WR WKH LQWURGXFWLRQ RI ³SURFHVV SUHIHUHQFHV´ RU ³SURFHGXUDO SUHIHU�

HQFHV´� 6XFK D FKRLFH RI WHUPLQRORJ\ LV QRW DW DOO PDQGDWRU\ DQG RQH PD\ SUHIHU WR

NHHS XVLQJ WKH VWDQGDUG WHUP ³DFWLRQ´�

7KH LVVXH RI UDWLRQDO EHKDYLRU DQG RI LWV IRUPDOL]DWLRQ LV YDVW DQG RI UHOHYDQFH

LQ PDQ\ ¿HOGV� 7KLV UDLVHV FRQVLGHUDEOH GLI¿FXOW\ LQ WKH FKRLFH RI UHIHUHQFHV DQG RI

ELEOLRJUDSKLF PDWHULDOV� , KDYH WULHG WR VHOHFW D IHZ EXW VHPLQDO UHIHUHQFHV WKDW KDYH

EHHQ NH\ WR WKH FRQVWUXFWLRQ RI P\ DUJXPHQW� 7KLV FHUWDLQO\ GRHV QRW JLYH HQRXJK

FUHGLW WR PDQ\ RWKHU LPSRUWDQW DQG XVHIXO SLHFHV� 9DOXDEOH DUJXPHQWV IRU WKH FRQ�

VLGHUDWLRQ RI D ³SURFHGXUDO´ GLPHQVLRQ DUH QXPHURXV DQG ZLGHO\ VSUHDG WKURXJKRXW

¿HOGV� , DP UHIHUULQJ WR D IHZ , DP DZDUH RI� DOWKRXJK , DP QRW GLVFXVVLQJ WKHP LQ

DOO WKH GHWDLOV WKH\ GHVHUYH� $ PRUH FRPSOHWH UHYLHZ RI WKH OLWHUDWXUH RQ WKLV LVVXH LV

D WDVN , ZRXOG OLNH WR HQJDJH LQ�
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7KH RUJDQL]DWLRQ RI WKH GLVVHUWDWLRQ LV DV IROORZV� 7KH ¿UVW FKDSWHU GLVFXVVHV WKH

UHOHYDQFH RI FRPELQLQJ D FRQVHTXHQWLDO GLPHQVLRQ ZLWK D SURFHGXUDO RQH� SUHVHQWV

WKH PRGHO LWVHOI DQG WKH LOOXVWUDWLRQV ZLWK WKH SDUDGR[ RI YRWLQJ DQG WKH LVVXH RI O\LQJ�

7KH VHFRQG FKDSWHU VWXGLHV WKH FRPELQDWLRQ RI WKH PRGHO ZLWK WKH WKHRU\ RI H[SHFWHG

XWLOLW\ SURSRVHG E\ YRQ 1HXPDQQ DQG 0RUJHQVWHUQ ������� ,PSOLFDWLRQV IRU WKH

LQWHUSUHWDWLRQ RI IRUPDO PRGHOV DUH GLVFXVVHG DQG DQ LOOXVWUDWLRQ LV SURSRVHG ZLWK WKH

XWLOLW\ RI JDPEOLQJ DQG WKH $OODLV SDUDGR[� 7KH QH[W FKDSWHU H[SORUHV KRZ WKH PRGHO

FDQ EH FRPELQHG ZLWK JDPH WKHRU\� ,W WULHV WR FODULI\ WKH QRUPDWLYH DQG GHVFULSWLYH

LQWHUSUHWDWLRQV DQG SURYLGHV D UH¿QHPHQW RI LWV FHQWUDO FRQFHSW RI HTXLOLEULXP� ,W LV

LOOXVWUDWHG E\ DQ DQDO\VLV RI WKH 3ULVRQHUV¶ 'LOHPPD� )LQDOO\� D EULHI SKLORVRSKLFDO

GLVFXVVLRQ FRQFOXGHV�



&KDSWHU �

&RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV

³6FLHQWLVWV LQYHQW K\SRWKHVHV WKDW WDON RI WKLQJV EH\RQG WKH UHDFK RI REVHU�

YDWLRQ� 7KH K\SRWKHVHV DUH UHODWHG WR REVHUYDWLRQ RQO\ E\ D NLQG RI RQH�ZD\

LPSOLFDWLRQ� QDPHO\� WKH HYHQWV ZH REVHUYH DUH ZKDW D EHOLHI LQ WKH K\SRWKHVHV

ZRXOG KDYH OHG XV WR H[SHFW� 7KHVH REVHUYDEOH FRQVHTXHQFHV RI WKH K\SRWKHVHV

GR QRW� FRQYHUVHO\� LPSO\ WKH K\SRWKHVHV´�

:�9�2� 4XLQH

��� 7KH QHHG WR FRPELQH 3URFHGXUDO DQG &RQVHTXHQWLDO

&RQFHUQV

³7KH VWDQGDUG UDWLRQDOLW\ K\SRWKHVLV LV WKDW EHKDYLRU FDQ EH UHSUHVHQWHG DV WKH

PD[LPL]DWLRQ RI D VXLWDEO\ UHVWULFWHG XWLOLW\ IXQFWLRQ´ �%DUEHUD HW DO� ����� S�

L[��

$V GLVFXVVHG E\ $PDUW\D 6HQ ������ S� ����� WKLV ³IRUPXODWLRQ RI PD[LPL]LQJ

EHKDYLRU LQ HFRQRPLFV KDV RIWHQ SDUDOOHOHG WKH PRGHOLQJ RI PD[LPL]DWLRQ LQ SK\VLFV

DQG UHODWHG GLVFLSOLQHV´� ,QGHHG� ZKHQ WKH IRUPDOL]DWLRQ RI UDWLRQDO EHKDYLRU EH�

FDPH RI LQWHUHVW� IRUPDO PRGHOV GHYHORSHG LQ SK\VLFDO VFLHQFHV ZHUH DOUHDG\ PXFK

DGYDQFHG� 7KH DQDORJ\ EHWZHHQ EHKDYLRU RI PDWHULDO REMHFWV DQG EHKDYLRU RI UD�

WLRQDO LQGLYLGXDOV EHFDPH WKH LPSOLFLW MXVWL¿FDWLRQ IRU LPSRUWLQJ WKH IRUPDOLVP RI

PD[LPL]DWLRQ LQLWLDWHG LQ WKH ��WK FHQWXU\�

³%XW PD[LPL]LQJ EHKDYLRU GLIIHUV IURP QRQ�YROLWLRQDO PD[LPL]DWLRQ EHFDXVH

RI WKH IXQGDPHQWDO UHOHYDQFH RI WKH FKRLFH DFW� ZKLFK KDV WR EH SODFHG LQ D

FHQWUDO SRVLWLRQ LQ DQDO\]LQJ PD[LPL]LQJ EHKDYLRU´ �6HQ ����� S� �����

8QOLNH REMHFWV LQ PHFKDQLFV� UDWLRQDO LQGLYLGXDOV DUH GHHPHG WR KDYH LQWHQWLRQV

DQG SXUSRVHV� 7KH\ KDYH HPRWLRQV DQG VLJQL¿FDQW FRJQLWLYH FDSDELOLWLHV� 7KH\ DUH

LQÀXHQFHG E\ WKHLU SDVW DQG DQWLFLSDWH WKHLU IXWXUH� 7KH\ DUH HPEHGGHG LQ D VRFLDO

FRQWH[W DQG DUH LQÀXHQFHG E\ HPRWLRQV RI RWKHUV� ,Q VRPH VLWXDWLRQV� LQGLYLGXDO

UDWLRQDO EHKDYLRU LV QRW GHWHUPLQHG E\ QHFHVVLW\� ,QGLYLGXDOV QHLWKHU DFW DW UDQGRP�

7KH\ KDYH D IUHH ZLOO DQG WKHLU DFW RI FKRLFH UHÀHFWV WKHLU IUHHGRP� ,Q WKH ZRUGV RI

6HQ� WKH\ H[SUHVV WKHLU YROLWLRQ�

+RZ FDQ ZH SODFH VXFK YROLWLRQDO FKDUDFWHU ³LQ D FHQWUDO SRVLWLRQ LQ DQDO\]LQJ

PD[LPL]LQJ EHKDYLRU"´ +RZ FDQ IRUPDO PRGHOV� ZKLFK KDYH EHHQ SULPDULO\ FRQ�

VWUXFWHG WR DQDO\]H WKH UHJXODULWLHV RI EHKDYLRU RI REMHFWV� VHUYH WR LGHQWLI\� XQGHU�

VWDQG RU HYHQ H[SODLQ WKH FRQWH[WXDO GLPHQVLRQ RI WKH DFW RI FKRLFH"

�
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7KLV UHTXLUHV D EHWWHU XQGHUVWDQGLQJ RI WKH QRWLRQ RI UDWLRQDOLW\ DQG RI LWV IRUPDO�

L]DWLRQ� $V DQ DWWHPSW LQ WKLV GLUHFWLRQ� WKLV GLVVHUWDWLRQ EXLOGV RQ WKH FRQVLGHUDWLRQ

WKDW IRUPDO PRGHOV RI UDWLRQDOLW\ DUH ³WRR QDUURZ´ �%RXGRQ ������ 0RUH SUHFLVHO\�

WKH\ WHQG WR UHGXFH EHKDYLRU WR FRQVHTXHQWLDO FRQVLGHUDWLRQV�� $V VXFK� VWDQGDUG

K\SRWKHVLV RI UDWLRQDOLW\ H[FOXGH FRQVLGHUDWLRQV IRU WKH SURFHVV RI EHKDYLRU� ,Q D

VHPLQDO DUWLFOH� 6HQ ������ H�J� S� ��� DUJXHV IRU D FRPELQDWLRQ RI WKH SURFHGXUDO

DQG WKH FRQVHTXHQWLDO GLPHQVLRQV ZKLOH SRLQWLQJ WKDW QR IRUPDO PRGHO RI UDWLRQDOLW\

VHHPV WR FRPELQHV WKHP H[SOLFLWO\�

³7KH QHHG WR FRPELQH SURFHGXUDO FRQFHUQV ZLWK WKRVH RI DFWXDO HYHQWV DQG

RXWFRPHV LV TXLWH VWURQJ´�

7KH UHVHDUFK TXHVWLRQ WKDW XQGHUOLHV WKLV GLVVHUWDWLRQ PD\ WKHQ EH VWDWHG DV IRO�

ORZV� ,I WKHUH LV D GLVWLQFW SURFHGXUDO GLPHQVLRQ WKDW LQÀXHQFHV WKH DFW RI FKRLFH�

KRZ FRXOG LW EH IRUPDOO\ FRPELQHG ZLWK WKH FRQVHTXHQWLDO GLPHQVLRQ"

,I ZH SRVWXODWH WKDW WKHUH DUH WZR GLVWLQFW GLPHQVLRQV� FRPSRVHG RI WZR W\SHV

RI HQWLWLHV� RQH QHHGV WR UHIHU WR WKHP ZLWK QDPHV� 7KLV GLVVHUWDWLRQ UHIHUV WR FRQVH�

TXHQFHV DV WKH HQWLWLHV RI WKH FRQVHTXHQWLDO GLPHQVLRQ DQG WR SURFHVVHV DV WKH HQWLWLHV

RI WKH SURFHGXUDO GLPHQVLRQ� 7KH IROORZLQJ GLVFXVVLRQ DOVR LQWHQGV WR H[SODLQ DQG

MXVWLI\ WKLV FKRLFH�

7KH RSSRVLWLRQ EHWZHHQ D FRQVHTXHQWLDO DQG D SURFHGXUDO GLPHQVLRQ WHQG WR

UDLVH SDVVLRQDWH GHEDWHV� )RU LQVWDQFH� LW LV RIWHQ DUJXHG WKDW UDWLRQDO EHKDYLRU PXVW

EH VROHO\ FRQVHTXHQWLDO� 2WKHUV DUJXH WKLV LV D PDWWHU RI VHPDQWLF� 6RPH VD\ UDWLRQDO

EHKDYLRU PXVW EH VROHO\ SURFHGXUDO� RU HOVH� WKDW LW LV D PDWWHU RI GRFWULQH�

7KLV GLVVHUWDWLRQ ZDQWV WR DYRLG VXFK GHEDWHV DERXW WKH UHGXFWLRQ RI RQH GLPHQ�

VLRQ WR WKH RWKHU� ,W WUHDWV WKH UHOHYDQFH RI FRPELQLQJ WZR GLVWLQFW GLPHQVLRQV DV DQ

RSHQ UHVHDUFK TXHVWLRQ� VXEMHFW WR D ULJRURXV IRUPXODWLRQ LQ DQ DSSURSULDWH ODQJXDJH�

3URSRVLWLRQV KDYH EHHQ PDGH WR IRUPDOL]H SURFHGXUDO FRQVLGHUDWLRQV� )RU LQ�

VWDQFH� ZH PD\ WDNH D G\QDPLF RU HYROXWLRQDU\ SHUVSHFWLYH �VHH $XPDQQ ����� IRU

D GLVFXVVLRQ RI WKH UDWLRQDOLW\ RI WKHVH DSSURDFKHV�� :H PD\ IRUPDOL]H SURFHGXUHV

WKHPVHOYHV� OLNH LQ PRGHOV RI ERXQGHG UDWLRQDOLW\ DQG RI ³SURFHGXUDOO\ UDWLRQDO´ LQ�

GLYLGXDOV �VHH LQ SDUWLFXODU 5XELQVWHLQ ����� 2VERUQH DQG 5XELQVWHLQ ������ %HVLGHV

LGHQWLI\LQJ DQG TXDOLI\LQJ ³DSSURSULDWH SURFHGXUHV´� ZH PD\ DOVR FRQVLGHU WKDW LQ�

GLYLGXDOV KDYH FRQFHUQV IRU WKH SURFHVV E\ ZKLFK WKH\ UHDFK FRQVHTXHQFHV� ,Q VRFLDO

SV\FKRORJ\� DSSURDFKHV KDYH EHHQ GHYHORSHG WR HPSKDVL]H WKH UROH RI SURFHVVHV ZLWK

UHJDUGV WR IDLUQHVV �/LQG DQG 7\OHU ������ ,Q KHDOWK�FDUH� 0RRQH\ ������ HPSKD�

VL]HV WKH LPSRUWDQFH RI D ³SURFHVV XWLOLW\´ DQG 'RQDOGVRQ DQG 6KDFNOH\ ������ VKRZ

KRZ VXFK QRWLRQ LV HPSLULFDOO\ UHOHYDQW� DOWKRXJK GLI¿FXOW WR PHDVXUH� ,Q FRJQLWLYH

SV\FKRORJ\� *lUOLQJ HW DO� ������ VWXG\ D WUDYHO FKRLFH SUREOHP DQG HYLGHQFH WKDW

LQGLYLGXDOV KDYH FRQFHUQV IRU WKH SURFHVV RI WKHLU EHKDYLRU� ,Q SKLORVRSK\� 1R]LFN

������ DUJXHV IRU VXFK D ³V\PEROLF´ GLPHQVLRQ RI UDWLRQDOLW\� 6LQFH WKHUH DUH PDQ\

GLYHUVH UHIHUHQFHV� , SURSRVH WR IRFXV RQ DQ DSSURDFK WKDW PDNHV WKH GLVWLQFWLRQ EH�

4 2Q WKH LPSRUWDQFH RI FRQVHTXHQWLDOLVP IRU IRUPDO PRGHOV� RQH PD\ UHIHU WR +DPPRQG ������
������ 6DULQ DQG :DNNHU ������� 6KD¿U DQG 7YHUVN\ �������



��� ,GHDO�W\SHV RI 5DWLRQDOLW\ LQ 6RFLRORJ\ �

WZHHQ MXGJPHQWV RQ WKH FRQVHTXHQFHV RI EHKDYLRU DQG MXGJPHQWV RQ WKH SURFHVV RI

EHKDYLRU ZKLOH DUJXLQJ IRU D FRPELQDWLRQ RI WKH WZR� ,W RULJLQDWHV LQ VRFLRORJ\�

��� ,GHDO�W\SHV RI 5DWLRQDOLW\ LQ 6RFLRORJ\

,Q (FRQRP\ DQG 6RFLHW\� DQ RXWOLQH RI LQWHUSUHWLYH VRFLRORJ\� 0D[ :HEHU ������

FRQFHSWXDOO\ FRPELQHV WKH SURFHGXUDO DQG FRQVHTXHQWLDO GLPHQVLRQV RI UDWLRQDO EH�

KDYLRU E\ SURSRVLQJ WZR W\SHV RI UDWLRQDOLW\� 7KH ¿UVW W\SH LV FDOOHG ³LQVWUXPHQWDO�

UDWLRQDOLW\´� %HKDYLRU LV VDLG WR EH LQVWUXPHQWDOO\ UDWLRQDO ZKHQ LW LV

³GHWHUPLQHG E\ H[SHFWDWLRQV DV WR WKH EHKDYLRU RI REMHFWV LQ WKH HQYLURQPHQW

DQG RI RWKHU KXPDQ EHLQJV´ �LELG�� S� ����

&RQVHTXHQFHV RI EHKDYLRU DUH LGHQWL¿HG DQG DOWHUQDWLYH FRXUVHV RI EHKDYLRU DUH

FRPSDUHG DFFRUGLQJ WR WKHLU FRQVHTXHQFHV� ,Q RWKHU ZRUGV� PHDQV DUH VHOHFWHG DF�

FRUGLQJ WR WKHLU HQGV� +RZHYHU

³WKH RULHQWDWLRQ RI DFWLRQ ZKROO\ WR WKH UDWLRQDO DFKLHYHPHQW RI HQGV ZLWKRXW

UHODWLRQ WR IXQGDPHQWDO YDOXHV LV� WR EH VXUH� HVVHQWLDOO\ RQO\ D OLPLWLQJ FDVH´

�LELG�� S� ����

0RUH SUHFLVHO\� :HEHU FRQVLGHUV WKDW UDWLRQDO EHKDYLRU LV QRW FRQVHTXHQWLDO ZKHQ

LW LV

³GHWHUPLQHG E\ D FRQVFLRXV EHOLHI LQ WKH YDOXH IRU LWV RZQ VDNH RI VRPH HWKLFDO�

DHVWKHWLF� UHOLJLRXV RU RWKHU IRUP RI EHKDYLRU� LQGHSHQGHQWO\ RI LWV SURVSHFW RI

VXFFHVV´ �LELG�� S� ����

(PSKDVL]LQJ WKH UROH RI LQGLYLGXDO YDOXHV� :HEHU WHUPHG WKLV VHFRQG W\SH RI

UDWLRQDOLW\ ³YDOXH�UDWLRQDO´� 7KH ODVW SDUW RI WKH GH¿QLWLRQ� ³LQGHSHQGHQWO\ RI LWV

SURVSHFW RI VXFFHVV´� LV H[SOLFLW DERXW WKH QRQ�FRQVHTXHQWLDO QDWXUH RI YDOXH�UDWLRQDOLW\�

$FFRUGLQJ WR :HEHU� WKHVH WZR SHUVSHFWLYHV DUH ³LGHDO�W\SHV´ DLPHG DW VWUXFWXU�

LQJ WKH H[SODQDWLRQ RI UDWLRQDO EHKDYLRU� ,Q UHDOLW\� WKHVH W\SHV WRJHWKHU FRPELQH�

³LW ZRXOG EH YHU\ XQXVXDO WR ¿QG FRQFUHWH FDVHV RI DFWLRQ� HVSHFLDOO\ RI VRFLDO

DFWLRQ� ZKLFK ZHUH RULHQWHG RQO\ LQ RQH RU DQRWKHU RI WKHVH ZD\V �LELG�� S� ���

LWDOLFV DUH KLV��

,I WKH DQDO\VLV LV UHGXFHG WR LQVWUXPHQWDO UDWLRQDOLW\� DQG :HEHU DGGV� ³DV IRU�

PXODWHG LQ WKH SULQFLSOH RI PDUJLQDO XWLOLW\´� WKHQ ³YDOXH�UDWLRQDOLW\ LV DOZD\V LUUD�

WLRQDO´�

$V D UHVXOW RI WKLV DQDO\VLV� LW DSSHDUV WKDW FRQVHTXHQWLDO UDWLRQDOLW\ KDV ORQJ EHHQ

DUJXHG WR EH D OLPLW�FDVH�

0RUH UHFHQWO\� WKH LQWHJUDWHG DSSURDFK SURSRVHG E\ %RXGRQ DOVR UHOLHV RQ WKDW

GLVWLQFWLRQ� %RXGRQ ������ ����� ����� ����� DUJXHV WKDW PRGHOV RI UDWLRQDO FKRLFH

DUH WRR ³QDUURZ´� QRW WRR SHUIHFW�

³ZH GH¿QLWHO\ QHHG D PRGHO LQFOXGLQJ D GH¿QLWLRQ RI UDWLRQDOLW\ EURDGHU WKDQ



� � &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV

WKH RQH XVHG LQ WKH µUDWLRQDO FKRLFH PRGHO¶ LI ZH ZDQW WR H[SODLQ VRFLDO DFWLRQ´

������ S� �����

%RXGRQ DSSURDFKHV UDWLRQDOLW\ WKURXJK WKH QRWLRQ RI ³UHDVRQV´� DQ LQGLYLGXDO LV

UDWLRQDO ZKHQ KH KDV ³JRRG UHDVRQV WR DFW´�� ,QVSLUHG E\ :HEHU� KH FRQVLGHUV WKDW

WKH\ DUH UHDVRQV JURXQGHG LQ WKH FRQVHTXHQWLDO GLPHQVLRQ DQG UHDVRQV JURXQGHG LQ

WKH SURFHGXUDO GLPHQVLRQ� 7KHVH UHDVRQV DUH RI GLIIHUHQW W\SHV� VXEMHFW WR GLVWLQFW

FULWHULD RI YDOLGLW\� 2Q RQH KDQG� FRQVHTXHQWLDO UHDVRQV PD\ EH WUXH RU IDOVH� 2Q WKH

RWKHU KDQG� SURFHGXUDO UHDVRQV DUH ³EHOLHIV´� 7KH\ DUH QHLWKHU WUXH RU IDOVH� WKH\ DUH

E\ WKHPVHOYHV��

$Q H[DPSOH PD\ LOOXVWUDWH WKLV SRLQW� 6XSSRVH DQ LQGLYLGXDO OLNHV PRUH PRQH\

WKDQ OHVV� 7KHQ� KH ³VKRXOG´ SUHIHU &��� WR &�� LI KH SUHIHUV PRUH PRQH\ WKDQ OHVV�

,I KH EHKDYHV VR DV WR UHFHLYH &��� WKHQ D FRQVHTXHQWLDO PRGHO FRQFOXGHV KH KDV

EHKDYHG LUUDWLRQDOO\� 7KLV H[SODQDWLRQ LV ³¿QDO´ DQG H[FOXGHV UHDVRQV JURXQGHG LQ

WKH SURFHGXUDO GLPHQVLRQ�

)RU LQVWDQFH� WKH LQGLYLGXDO PD\ FKRRVH &�� EHFDXVH KH WKHUHE\ OHDYHV &�� WR

DQRWKHU SHUVRQ� ,I WKH LQGLYLGXDO OLNHV WR EH DQ DOWUXLVW� WKLV PD\ EH SHUIHFWO\ UDWLRQDO�

,W PHUHO\ UHYHDOV WKDW WKH LQGLYLGXDO KDV UHDVRQV EH\RQG FRQVHTXHQWLDO RQHV� 7KHUH

LV QR IRUPDO UHDVRQ IRU ZLOOLQJ WR EH DQ DOWUXLVW� ,Q IDFW� LW GHSHQGV RQ LQGLYLGXDOV� ,W

LV D PDWWHU RI ³MXGJPHQW´� ZKRVH JHQHVLV GLIIHUV IURP WKH IRUPDO GHWHUPLQDWLRQ WKDW

³��� LV PRUH WKDQ ��´� ,QGHHG� WKDW DQ LQGLYLGXDO OLNHV WR EH DQ DOWUXLVW LV D SURSHUW\

RI KLPVHOI� QRW RI DQ\ VXEVWDQWLYH HQWLWLHV WKDW FDQ EH UHFHLYHG DV D FRQVHTXHQFH RI

EHKDYLRU�

$ GLVWLQFWLRQ WKXV DULVHV DV WR WKH QDWXUH RI WKH WZR W\SHV RI UHDVRQV�� ,I� DV LW LV

FXVWRPDU\ WR GR LQ IRUPDO PRGHOV� ZH UHÀHFW UHDVRQV E\ SUHIHUHQFHV� WKHUH PD\ EH

GLIIHUHQW W\SHV RI SUHIHUHQFHV� /HW PH UHFDOO LQ WKDW UHVSHFW D TXRWH IURP 6HQ�

³:H QHHG WR GHSDUW ERWK IURP WKH DVVXPSWLRQ RI JLYHQ SUHIHUHQFHV �DV LQ WUDGL�

WLRQDO FKRLFH WKHRU\� DQG IURP WKH SUHVXPSWLRQ WKDW SHRSOH DUH QDUURZO\ VHOI�

LQWHUHVWHG KRPR HFRQRPLFXV´ ������ SS� �������

,W UHVXOWV IURP WKH DQDO\VLV RI :HEHU DQG %RXGRQ WKDW VXFK GHSDUWXUH PD\ EH

OLPLWHG�� ,Q SDUWLFXODU� WKH DVVXPSWLRQ WKDW SUHIHUHQFHV IRU FRQVHTXHQFHV DUH JLYHQ

PD\ EH PDLQWDLQHG� :H PD\ FRQVLGHU WKDW RQO\ SUHIHUHQFHV IRU SURFHVVHV� ZKDWHYHU

WKH\ PD\ EH� DUH FRQWH[WXDO DQG WKXV QRW JLYHQ� ,W ZRXOG WKHUHIRUH QRW EH QHFHV�

VDU\ HLWKHU WR GHSDUW IURP WKH DVVXPSWLRQ WKDW LQGLYLGXDOV DUH VHOI�LQWHUHVWHG� ,Q RQH

VHQVH� UDWLRQDO LQGLYLGXDOV PD\ VWLOO EH DVVXPHG WR FKRRVH ZKDW WKH\ SUHIHU RU� LQ DQ�

RWKHU VHQVH� UDWLRQDO LQGLYLGXDOV PD\ VWLOO EH DVVXPHG WR DOZD\V SUHIHU PRUH PRQH\

5 2Q WKLV UHVSHFW� RQH PD\ UHIHU WR )HVWLQJHU ������� 6HH DOVR WKH DSSURDFK RI /HY\�*DUERXD ������
6 &RQVHTXHQWLDO UHVRQV FRUUHVSRQG WR 7\SH , DQG 7\SH ,, ZKLOH SURFHGXUDO UHDVRQV FRUUHVSRQG WR
7\SH ,,, LQ %RXGRQ¶V PRGHO �������
7 %RXGRQ ������ IXUWKHU GLVFXVVHV WKLV SRLQW DQG SURYLGHV KLV RZQ H[DPSOHV�
8 2WKHU ZRUNV LQ VRFLRORJ\ DUH RI GLUHFW UHOHYDQFH� , WKLQN LQ SDUWLFXODU RI *UDQRYHWWHU �H�J� ������
2QH PD\ FRQVXOW DOVR 3HWHUVHQ �����DE��



��� 6XEVWDQWLYH 5DWLRQDOLW\ DQG 3URFHGXUDO 5DWLRQDOLW\ �

WKDQ OHVV� :KDW ZRXOG EH UHTXLUHG LV D GLVWLQFWLRQ EHWZHHQ FKRLFH� SUHIHUHQFHV IRU

SURFHVVHV DQG SUHIHUHQFHV IRU FRQVHTXHQFHV�

7R FRQVWUXFW VXFK D PRGHO RI SUHIHUHQFHV� ZH QHHG DQ XQGHUO\LQJ VWUXFWXUH WKDW

ZRXOG IRUPDOO\ UHÀHFW WKHVH FRQFHSWXDO FRQVLGHUDWLRQV� 7R LQWURGXFH D SRVVLEOH RQH�

WKH QH[W VHFWLRQ EXLOGV RQ WKH ZRUN RI +HUEHUW 6LPRQ�

��� 6XEVWDQWLYH 5DWLRQDOLW\ DQG 3URFHGXUDO 5DWLRQDOLW\

6LPRQ ������ ����� ����� ����� ����� DOVR GLVWLQJXLVKHV WZR W\SHV RI UDWLRQDOLW\�

7KH ¿UVW W\SH FKDUDFWHUL]HV IRUPDO PRGHOV DV UHÀHFWLQJ D ³VXEVWDQWLYH´ DSSURDFK WR

UDWLRQDOLW\�

³%HKDYLRU LV VXEVWDQWLYHO\ UDWLRQDO ZKHQ LW LV DSSURSULDWH WR WKH DFKLHYHPHQW

RI JLYHQ JRDOV ZLWKLQ WKH OLPLWV LPSRVHG E\ JLYHQ FRQGLWLRQV DQG FRQVWUDLQWV�

1RWLFH WKDW� E\ WKLV GH¿QLWLRQ� WKH UDWLRQDOLW\ RI EHKDYLRU GHSHQGV XSRQ WKH

DFWRU LQ RQO\ D VLQJOH UHVSHFW � KLV JRDOV´ ������ SS� ���������

6XEVWDQWLYH UDWLRQDOLW\ WKXV DGGUHVVHV WKH FRQVHTXHQWLDO GLPHQVLRQ RI EHKDYLRU�

,W LV GLVWLQJXLVKHG IURP D QRQ�VXEVWDQWLYH W\SH RI UDWLRQDOLW\ WKDW LV WHUPHG ³SURFH�

GXUDO´� 6LPRQ GH¿QHV SURFHGXUDO UDWLRQDOLW\ DV�

³%HKDYLRU LV SURFHGXUDOO\ UDWLRQDO ZKHQ LW LV WKH RXWFRPH RI DSSURSULDWH GHOLE�

HUDWLRQ´ �LELG��S� �����

'HOLEHUDWLRQ UHIHUV WR VRPH FRJQLWLYH DQG LQWURVSHFWLYH SURFHVV VR DV WR MXGJH

³DSSURSULDWHO\´ D SDUWLFXODU EHKDYLRU�� ,Q WKLV UHVSHFW� LW LV LPSRUWDQW WR QRWH WKDW

6LPRQ GH¿QHV ³SURFHGXUDOO\ UDWLRQDO EHKDYLRU´ DV DQ ³RXWFRPH´� :KLOH WKLV OHDGV WR

RQH RI WKH PRVW SUHYDOHQW VHPDQWLF GLI¿FXOW\ RI WKH GLVWLQFWLRQ EHWZHHQ SURFHVVHV DQG

FRQVHTXHQFHV� LW DOVR SURYLGHV WKH VWUXFWXUH VR DV KRZ WKH WZR GLPHQVLRQV FRPELQH�

&RQVLGHU WKH WZR VHQWHQFHV�

$ FRQVHTXHQFH LV WKH RXWFRPH RI D EHKDYLRUDO SURFHVV�

$ EHKDYLRU LV WKH RXWFRPH RI D FRJQLWLYH SURFHVV�

7KHVH WZR W\SHV RI SURFHVVHVPXVW QRW EH FRQIXVHG� 7KH ¿UVW VHQWHQFH UHIHUV WR D

³EHKDYLRUDO SURFHVV´ DQG WKH VHFRQG VHQWHQFH UHIHUV WR D ³FRJQLWLYH SURFHVV´� 7KHVH

WZR GLVWLQFW QRWLRQV FDQ EH FORVHO\ FRQQHFWHG� ,Q WKLV UHVSHFW� FRQVLGHU WKH IROORZLQJ

VHQWHQFH�

,PSOHPHQWLQJ D EHKDYLRUDO SURFHVV LQ RUGHU WR UHDFK D FRQVHTXHQFH LV WKH RXW�

FRPH RI D FRJQLWLYH SURFHVV�

7KLV PDNHV H[SOLFLW WKH GLVWLQFWLRQ EHWZHHQ WKH ³DFW RI GRLQJ´ IURP WKH ³DFW RI

WKLQNLQJ´� 7KH RXWFRPH RI DQ DFW RI GRLQJ LV D FRQVHTXHQFH� 7KH RXWFRPH RI DQ DFW

RI WKLQNLQJ LV D MXGJPHQW� 3URFHGXUDO UDWLRQDOLW\ PD\ EH LQWHUSUHWHG DV FKDUDFWHUL]LQJ

WKH MXGJPHQW RQ WKH SURFHVV RI EHKDYLRU LWVHOI� ZKLOH FRQVHTXHQWLDO UDWLRQDOLW\ PD\

9 1RW QHFHVVDULO\ DPRQJ VHYHUDO LQGLYLGXDOV�



�� � &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV

EH LQWHUSUHWHG DV FKDUDFWHUL]LQJ EHKDYLRU ZLWK UHVSHFW WR LWV FRQVHTXHQFH RQO\� 7KLV

VWUXFWXUH LV GHSLFWHG LQ )LJXUH ��

�%HKDYLRUDO�3URFHVV

&RQVHTXHQFH

�&RJQLWLYH�3URFHVVHV

��%HKDYLRUDO DQG &RJQLWLYH 3URFHVVHV

$V VXFK� UDWLRQDO LQGLYLGXDOV ZKR DUH FRQFHUQHG E\ ERWK WKH SURFHVV DQG WKH

FRQVHTXHQFH RI WKHLU EHKDYLRU PD\ EH ERWK ³FRQVHTXHQWLDOO\ UDWLRQDO´ DQG ³SURFH�

GXUDOO\ UDWLRQDO´ ZKHQ WKH\ DFW� ,Q WKDW LQWHUSUHWDWLRQ� SURFHGXUDO UDWLRQDOLW\ PHDQV

WKDW LQGLYLGXDOV KDYH DOVR FRQVLGHUHG WKHLU MXGJPHQW RQ WKH SURFHVV RI EHKDYLRU LW�

VHOI� $OWKRXJK HQGV DUH WKH FRQVHTXHQFHV RI WKH PHDQV DORQJ WKH EHKDYLRUDO SURFHVV

RI FKRLFH� WKHVH PHDQV DUH HQGV LQ WKHPVHOYHV DORQJ WKH FRJQLWLYH SURFHVV RI MXGJ�

PHQWV� 7KLV SURYLGHV DQ LQWHUSUHWDWLRQ RI WKH ³KLHUDUFK\ RI PHDQV DQG HQGV´ RI 6L�

PRQ ������ S� ��� DQG LOOXVWUDWHV WKH XVHIXOQHVV RI GLVWLQJXLVKLQJ WKH DFW RI GRLQJ

DQG WKH DFW RI WKLQNLQJ�

7KLV UHDGLQJ RI 6LPRQ GLIIHUV IURP PRVW UHIHUHQFHV WR KLV ZRUN VLQFH� LQ JHQHUDO�

SURFHGXUDO UDWLRQDOLW\ FKDUDFWHUL]HV WKH SURFHGXUH E\ ZKLFK D FKRLFH LV PDGH�� )RU

WKDW UHDVRQ� , WU\ QRW WR XVH WKH WHUPLQRORJ\ RI SURFHGXUDO DQG FRQVHTXHQWLDO UDWLR�

QDOLW\� ,Q DQ\ FDVH� ZKDW LV DVVXPHG LV WKDW LQGLYLGXDOV KDYH ³PDGH XS WKHLU PLQGV´

DQG WKDW UDWLRQDO EHKDYLRU� DV WKH ³REVHUYDEOH´ RI WKH PRGHO� UHÀHFWV WKHLU MXGJPHQWV�

$OWKRXJK WKLV GLVFXVVLRQ RI WKH OLWHUDWXUH OHDYHV DVLGH D GHWDLOHG GLVFXVVLRQ DERXW

DSSURDFKHV RI UDWLRQDOLW\ LQ WKH VRFLDO VFLHQFHV� LW MXVWL¿HV WKH UHOHYDQFH RI FRPELQLQJ

D FRQVHTXHQWLDO DQG D SURFHGXUDO GLPHQVLRQ ZKLOH LQWURGXFLQJ WKH PDLQ QRWLRQV RI

RXU PRGHO��

��� 3UHVHQWDWLRQ RI WKH 0RGHO

2XU PRGHO LV SUHVHQWHG LQ ¿YH VXEVHFWLRQV RUJDQL]HG DV IROORZV� $ QRWLRQ WKDW LV

ODWHU IRUPDOO\ GH¿QHG ¿UVW DSSHDU LQ LWDOLFV�

: 2QH PD\ ¿QG LQ &RQOLVN ������ D UHYLHZ RI WKLV OLWHUDWXUH�
; 0DUFK ������ SURYLGHV D UHYLHZ RI PDQ\ GLIIHUHQW SHUVSHFWLYHV RQ UDWLRQDOLW\� (OVWHU ������ DQG
)UDQN ������ DUH VHPLQDO ZRUNV� 6PHOVH ������� 'UHLHU ������� :DOOLVHU ������� +HFKWHU �������
9ULHQG ������� %HQHWW DQG +RZDUG ������ FRQVWLWXWH D ¿UVW VHOHFWLRQ LQ ZKLFK PDQ\ RWKHU XVHIXO
UHIHUHQFHV FDQ EH IRXQG LQ GLIIHUHQW GLUHFWLRQV� 5HTXLHU�'HVMDUGLQV ������ KDV DQ LQWHUHVWLQJ DQDO\VLV
OLQNLQJ ZLWK WLPH�



��� 3UHVHQWDWLRQ RI WKH 0RGHO ��

�� 5DWLRQDO EHKDYLRU FRUUHVSRQGV WR WKH FKRLFH RI WKH SUHIHUUHG EHKDYLRU�

3UHIHUHQFHV DPRQJ EHKDYLRUV DUH FDOOHG EHKDYLRUDO SUHIHUHQFHV� 7KH\ DUH

GLUHFWO\ REVHUYHG IURP FKRLFH�

�� (DFK EHKDYLRU LV FRPSRVHG RI ERWK D SURFHGXUDO DQG D FRQVHTXHQWLDO GLPHQVLRQ�

(QWLWLHV RI WKH SURFHGXUDO GLPHQVLRQ DUH FDOOHG SURFHVVHV� (QWLWLHV RI WKH

FRQVHTXHQWLDO GLPHQVLRQ DUH FDOOHG FRQVHTXHQFHV�

�� 5DWLRQDO LQGLYLGXDOV DUH DVVXPHG WR KDYH MXGJPHQWV RYHU SURFHVVHV� UHÀHFWHG

E\ SURFHVV SUHIHUHQFHV �RU SURFHGXUDO SUHIHUHQFHV�� 5DWLRQDO LQGLYLGXDOV DUH

DVVXPHG WR KDYH MXGJPHQWV RYHU FRQVHTXHQFHV� UHÀHFWHG E\ FRQVHTXHQWLDO

SUHIHUHQFHV� 7KHVH SUHIHUHQFHV DUH FDOOHG MXGJPHQWDO SUHIHUHQFHV WR PDNH

H[SOLFLW WKDW WKH\ DUH QRW GLUHFWO\ REVHUYHG WKURXJK FKRLFH�

�� :KHQHYHU VXFK D EHKDYLRU LV DYDLODEOH� D UDWLRQDO LQGLYLGXDO DOZD\V FKRRVHV DQ

RSWLPDO EHKDYLRU� L�H� D EHKDYLRU WKDW LV FRPSRVHG RI D SUHIHUUHG SURFHVV DQG D

SUHIHUUHG FRQVHTXHQFH�

�� 3UHIHUHQFHV RYHU SURFHVVHV FDQ EH UHYHDOHG IURP FKRLFH GHSHQGHQWO\ RQ

FRQVHTXHQWLDO SUHIHUHQFHV� 6LPLODUO\� SUHIHUHQFHV RYHU FRQVHTXHQFHV FDQ EH

UHYHDOHG IURP FKRLFH GHSHQGHQWO\ RQ SURFHVV SUHIHUHQFHV�

7KHVH QRWLRQV DUH QRZ GHYHORSHG DQG IRUPDOL]HG� , VWDUW IURP EHKDYLRU VLQFH

WKLV LV WKH REVHUYDEOH RI WKH PRGHO�

����� ,QGLYLGXDO 5DWLRQDO %HKDYLRU

%\ FRQVLGHULQJ LQGLYLGXDO EHKDYLRU� , IROORZ DQ DSSURDFK NQRZQ DV ³PHWKRGRORJL�

FDO LQGLYLGXDOLVP´� $FFRUGLQJ WR PHWKRGRORJLFDO LQGLYLGXDOLVP� VRFLDO SKHQRPHQD

PXVW EH H[SODLQHG E\ UHIHUULQJ XOWLPDWHO\ WR LQGLYLGXDOV¶ EHKDYLRU� ,QGLYLGXDOV DUH

DFWRUV ZKR WUDQVIRUP WKH ZRUOG LQWHQWLRQDOO\ DQG SXUSRVLYHO\� 6RFLDO QRUPV PD\

QHYHUWKHOHVV EH LQÀXHQWLDO� 0HWKRGRORJLFDO LQGLYLGXDOLVP UHTXLUHV WKDW WKH\ DUH ³LQ�

WHUQDOL]HG´ E\ WKH LQGLYLGXDO ZKR DFWV��

%\ FRQVLGHULQJ UDWLRQDO LQGLYLGXDOV� , DP VXSSRVLQJ WKDW LQGLYLGXDOV DFW DF�

FRUGLQJ WR WKHLU SUHIHUHQFHV� 5DWLRQDO LQGLYLGXDOV FRPSDUH DYDLODEOH EHKDYLRUV DQG

FKRRVH WKH RQH WKH\ SUHIHU��� 7KHLU EHKDYLRU EHLQJ DVVXPHG WR EH ERWK LQWHQWLRQDO

DQG SXUSRVLYH� LW LV WKH RXWFRPH RI DSSURSULDWH FRJQLWLYH SURFHVVHV WKDW RFFXUUHG EH�

IRUH WKH EHKDYLRU LWVHOI� 7KH REVHUYDWLRQ RI EHKDYLRU LV H[SUHVVHG DV D SUHIHUHQFH

DPRQJ DYDLODEOH EHKDYLRUV� RSHQLQJ WKH ZD\ IRU D ULJRURXV IRUPDOL]DWLRQ RI UDWLR�

< 6HH RQ WKLV UHVSHFW %RXGRQ ������� (OVWHU �����DE� DQG $UURZ ������� , IRFXV KHUH RQ LQGLYLGXDOV
DV SK\VLFDO LQGLYLGXDOV� %HKDYLRU RI ¿UPV� LQVWLWXWLRQV� RU PRUH JHQHUDOO\ FROOHFWLYLWLHV RI LQGLYLGXDOV�
PD\ DOVR EH VWXGLHG DV DFWRUV WKURXJK PHWKRGRORJLFDO LQGLYLGXDOLVP�

43 5DWLRQDO EHKDYLRU DQG FKRLFH DUH H[FKDQJHDEOH QRWLRQV LQ WKLV PRGHO�
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QDO FKRLFH��� 7KHUH LV QR D SULRUL VHOHFWLRQ RI ZKLFK SUHIHUHQFHV DUH WUXH� IDOVH� ULJKW�

ZURQJ� JRRG� EDG� HWF� IRU WKH PRGHO WR EH DSSOLHG���

7KLV DOORZV D ¿UVW VHW RI QRWLRQV WR EH IRUPDOL]HG� (DFK LQGLYLGXDO FKRRVHV

DPRQJ D VHW� RI DYDLODEOH EHKDYLRUV� 6XFK FKRLFH LV UHÀHFWHG E\ WKH ELQDU\ UHODWLRQ

(� ZKLFK LV FDOOHG EHKDYLRUDO� 7KDW DQ LQGLYLGXDO FKRRVHV D EHKDYLRU KW RYHU D
EHKDYLRU K LV GHVFULEHG E\ WKH UHODWLRQ KW (� K� ,W LV DVVXPHG WKDW LQGLYLGXDOV FKRRVH
DPRQJ DOO EHKDYLRUV RI WKH VHW �� )XUWKHUPRUH� LW LV DVVXPHG WKDW WKH UHODWLRQ (� LV

WUDQVLWLYH� 7KHVH DVVXPSWLRQV FDQ EH IRUPXODWHG WKURXJK WKH IROORZLQJ GH¿QLWLRQV

DQG D[LRP� )RU VXFK JHQHUDO GH¿QLWLRQV� ZKLFK DUH ODWHU DSSOLHG WR PDQ\ GLIIHUHQW

VHWV� D ³JHQHULF´ QRWDWLRQ LV XVHG� $ JHQHULF VHW LV GHQRWHG E\ 7 DQG LWV HOHPHQWV

rc |c � 5 7�

'H¿QLWLRQ � $ ELQDU\ UHODWLRQ (7 LV D ZHDN RUGHULQJ RI 7 LI DQG RQO\ LI� IRU DOO

rc |c � 5 7 G
&RPSOHWHQHVV� HLWKHU r (7 | RU | (7 r RU KJ|��
7UDQVLWLYLW\� r (7 | DQG | (7 � LPSO\ r (7 ��

,W LV DOVR FRQYHQLHQW WR GH¿QH WZR RWKHU ELQDU\ UHODWLRQVq7 DQG"7 IURP D ZHDN

RUGHULQJ (7 DV IROORZV�

'H¿QLWLRQ � )RU DQ\ ZHDN RUGHULQJ (7� IRU DOO rc | 5 7 G
,QGLIIHUHQFH� r q7 | LI DQG RQO\ LI r (7 | DQG | (7 r�
6WULFW 3UHIHUHQFHV� r "7 | LI DQG RQO\ LI r (7 | DQG ?J|E| (7 r��

7KH GH¿QLWLRQ RI D ZHDN RUGHULQJ LV DSSOLHG WR EHKDYLRUDO SUHIHUHQFHV� 7KLV FRQ�

VWLWXWHV WKH ¿UVW D[LRP RI WKH PRGHO�

$[LRP � 7KH ELQDU\ UHODWLRQ (� LV D ZHDN RUGHULQJ RI ��

,QGLYLGXDO UDWLRQDO EHKDYLRU FDQ QRZ EH IRUPDOO\ GH¿QHG DV WKH FKRLFH RI WKH

SUHIHUUHG EHKDYLRU�

'H¿QLWLRQ � $ EHKDYLRU KW LV UDWLRQDO LI DQG RQO\ LI� IRU DOO K 5 � G KW (� K�

$W WKLV VWDJH� WKHVH DVVXPSWLRQV DUH ULJRURXVO\ VWDQGDUG� 7KH PDLQ GHSDUWXUH

IURP VWDQGDUG UDWLRQDO FKRLFH FRPHV IURP WKH VWUXFWXUH RI WKH VHW � RI DYDLODEOH

EHKDYLRUV� 6XFK D VWUXFWXUH LV LQWURGXFHG LQ WKH IROORZLQJ VHFWLRQ WKURXJK WKH QRWLRQV

RI SURFHVVHV� FRQVHTXHQFHV� DQG WKH FRQVHTXHQFH IXQFWLRQ�

����� 3URFHVVHV� &RQVHTXHQFHV DQG WKH &RQVHTXHQFH )XQFWLRQ

%X\LQJ RU VHOOLQJ D SURGXFW� SURGXFLQJ RU GHVWUR\LQJ D JRRG� JDPEOLQJ WR ZLQ D

ORWWHU\ RU QRW JDPEOLQJ WR VHFXUH DQ RXWFRPH� FRRSHUDWLQJ WR FRQGXFW D FROOHFWLYH

44 7KHUH DUH PRGHOV IRUPDOL]LQJ UDWLRQDOLW\ ZKHUH WKH UROH RI SUHIHUHQFHV LV IDU IURP FHQWUDO� 7KHVH
DSSURDFKHV WDNH D PRUH ³PDFUR´ SRLQW RI YLHZ WKDQ WKH RQH RI PHWKRGRORJLFDO LQGLYLGXDOLVP� 6HH IRU
LQVWDQFH 1DX DQG 0F &DUGOH �������

45 6XFK D VHOHFWLRQ LV UHTXLUHG LQ D SXUHO\ FRQVHTXHQWLDO DSSURDFK �VHH H�J� +DUVDQ\L ������
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DFWLRQ RU FRPSHWLQJ WR LQFUHDVH DQ DGYDQWDJH� LQYHVWLQJ LQ D SURMHFW� YRWLQJ WR HOHFW

D UHSUHVHQWDWLYH� FOLPELQJ D PRXQWDLQ� O\LQJ RU QRW O\LQJ WR HDUQ PRQH\� HWF�� DUH

DOO H[DPSOHV RI LQGLYLGXDO EHKDYLRU� $Q\ GHVFULSWLRQ RI VXFK D EHKDYLRU LQYROYHV

WZR GLPHQVLRQV� D WUDQVIRUPDWLRQ RI WKH ZRUOG²WKH SURFHVV²DQG DQ HQG VWDWH WKDW

UHVXOWV IURP WKLV WUDQVIRUPDWLRQ²WKH FRQVHTXHQFH�

7KH SURFHVV FRUUHVSRQGV WR ZKDW WKH LQGLYLGXDO DFWXDOO\ GRHV� EX\LQJ� VHOOLQJ�

JDPEOLQJ� YRWLQJ� FRRSHUDWLQJ� O\LQJ� QRW O\LQJ� FOLPELQJ� HWF��� 6HPDQWLFDOO\� D YHUE

XVXDOO\ GHVLJQDWHV WKH SURFHVV� ,Q SUDFWLFH� WKH SURFHVV LV LPSOHPHQWHG E\ WKH LQGL�

YLGXDO KLPVHOI ZKHQ KH SHUIRUPV WKH DFW RI FKRLFH� ,W LV WKH GLPHQVLRQ ZKLFK UHPDLQV

XQGHU WKH FRQWURO RI WKH LQGLYLGXDO� ,Q WKDW VHQVH� WKH IDFW WKDW D SDUWLFXODU WUDQVIRU�

PDWLRQ KDV EHHQ LPSOHPHQWHG QHFHVVLWDWHV DQ DFW RI FKRLFH� LI WKH LQGLYLGXDO GRHV

QRWKLQJ� QRWKLQJ KDSSHQV� 7KH DFW RI FKRLFH LV WKXV GLVWLQJXLVKHG IURP D ³GHFLVLRQ´

WR DFW� RQH FDQ GHFLGH WR GR VRPHWKLQJ� DOWKRXJK KH KDVQ¶W GRQH LW \HW� VR QRERG\

FDQ NQRZ RU REVHUYH� ,QGHHG� KH PD\ ODWHU GR VRPHWKLQJ HOVH� +HUH� D GHFLVLRQ LV

QRW FRQVLGHUHG LQ LWVHOI L�H�� XQWLO LW LV H[SUHVVHG WKURXJK EHKDYLRU� :KHQ D EHKDY�

LRU RFFXUV� VRPHWKLQJ PXVW EH FDUULHG RXW� DQG WKLV LV ZKDW D SURFHVV LV DVVXPHG WR

EH��� $V D UHVXOW� WKHUH LV RQO\ RQH �EHKDYLRUDO� SURFHVV SHU EHKDYLRU DQG SURFHVVHV

DUH VLQJXODU�

7KH HQG VWDWH FRUUHVSRQGV WR WKH FRQVHTXHQFH RI VXFK SURFHVV� D SURGXFW RU D

JRRG� D ORWWHU\� DQ HOHFWLRQ� D SURMHFW� DQ DPRXQW RI PRQH\� DQ DVFHQW� HWF� 6HPDQWL�

FDOO\� D QRXQ XVXDOO\ GHVLJQDWHV D FRQVHTXHQFH� $ FRQVHTXHQFH LV VDLG WR EH H[SHFWHG

RU SHUFHLYHG� :KLOH D SURFHVV UHIHUV WR D WUDQVIRUPDWLRQ� ZLWK VRPH QRWLRQ RI G\�

QDPLVP LQYROYHG� D FRQVHTXHQFH KDV VRPH ³VXEVWDQFH´� $Q HQWLW\ LV ³VXEVWDQWLYH´

ZKHQ LW FDQ EH FRPSRVHG ZLWK RWKHU VXEVWDQFH RI WKH VDPH ³H[WHQVLYH VWUXFWXUH´�

7KLV FKDUDFWHULVWLF PD\ EH FRQWUDVWHG ZLWK WKH ³VLQJXODU´ QDWXUH RI SURFHVVHV���

)LJXUH � GHSLFWV VXFK GXDO FRQVLGHUDWLRQ RI EHKDYLRU� $ FRQVHTXHQFH LV GHSLFWHG

DV D FLUFOH LQ RUGHU WR SURYLGH LQWXLWLRQ WKDW LW UHÀHFWV D VXEVWDQWLYH HQWLW\� :KHQ

WKH LQGLYLGXDO KLPVHOI LV DOVR GHSLFWHG RQ WKH ¿JXUH �IRU LQVWDQFH DV D VTXDUH GLVWLQFW

IURP WKH FRQVHTXHQFH�� WKH SURFHVV DSSHDUV DV D UHODWLRQ EHWZHHQ WKH LQGLYLGXDO DQG

WKH FRQVHTXHQFH DV D ZKROH�

7KH IXQGDPHQWDO GHSDUWXUH IURP VWDQGDUG PRGHO KDV EHHQ WR FRQVLGHU WKDW EH�

KDYLRU LV PDGH RI WKHVH WZR W\SHV RI HQWLWLHV� ,W WXUQV RXW WKDW WKH FRPELQDWLRQ RI

D SURFHVV DQG D FRQVHTXHQFH LV QRW RI WKH VDPH QDWXUH WKDQ WKH FRPELQDWLRQ RI WZR

³WKLQJV´� 6LQFH SURFHVVHV OHDG WR FRQVHTXHQFHV� FRQVHTXHQFHV GHSHQG RQ SURFHVVHV

IRU WKHLU UHDOL]DWLRQ �.UDQW] HW DO� ����� S� ����� 7KLV GHSHQGHQFH HQWDLOV D SHFXOLDU

GXDO VWUXFWXUH� FRPSRVHG RI ³FRPSOHPHQWDU\´ RU ³LUUHGXFLEOH´ HQWLWLHV� (DFK HQWLW\

46 $ SURFHVV PD\ EH FDOOHG DQ DFWLRQ� DV LW LV FXVWRPDULO\ GRQH LQ FRQVHTXHQWLDO PRGHOV� IRU LQVWDQFH
LQ JDPH WKHRU\� 7KH WHUPV DFWLRQ DQG SURFHVV DUH WKXV H[FKDQJHDEOH� LQ DQ\ FDVH� ZH KDYH WR SD\
DWWHQWLRQ QRW WR FRQIXVH EHKDYLRU� SURFHVV RU DFWLRQ DQG FRQVHTXHQFHV�

47 1RWH WKDW WKLV UDLVHV D GLI¿FXOW\ ZKHQ DQ LQGLYLGXDO GHIHUV KLV EHKDYLRU DQG ³FKRRVHV WR GR QRWK�
LQJ´� 7KLV LVVXH LV UHODWHG ZLWK WKH QRWLRQ RI WKH ³VWDWXV�TXR´ WKDW LV GLVFXVVHG EULHÀ\ LQ FKDSWHU
��

48 7KLV LV IRUPDOL]HG LQ FKDSWHU � E\ LQWURGXFLQJ WKH VWDQGDUG RSHUDWLRQ FRPELQLQJ FRQVHTXHQFHV DQG
SUREDELOLWLHV� , WHQG WR XVH ³HQWLWLHV´ WR UHIHU ERWK WR ³WKLQJV´ RU ³REMHFWV´ �DV H[HPSOHV RI VXEVWDQWLWYH
HQWLWLHV� DQG SURFHVVHV RU ³UHODWLRQV´ �DV QRW VXEVWDQWLYH��
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�%HKDYLRUDO�3URFHVV

�&RJQLWLYH�3URFHVVHV

,QGLYLGXDO �&RQVHTXHQFH

��%HKDYLRU  �3URFHVV� &RQVHTXHQFH�

LV QRW VHSDUDEOH IURP WKH RWKHU LQ WHUPV RI HPSLULFDO REVHUYDWLRQ� 7KLV KDV LPSRU�

WDQW LPSOLFDWLRQV IRU WKH DVVLJQPHQW RI QXPEHUV WR WKH HQWLWLHV RI FKRLFH� L�H� IRU

WKHLU PHDVXUDELOLW\� VLQFH FRQYHQWLRQDO PHWKRGRORJ\ GRHV QRW DSSO\� 7KLV PD\ EH

EHWWHU H[SODLQHG E\ ¿UVW VKRZLQJ KRZ WKH FRQGLWLRQ RI LQGHSHQGHQFH RI UHDOL]DWLRQ

RI HQWLWLHV XVXDOO\ DSSOLHV�

&RQVLGHU EDVNHWV RI IUXLWV FRPSRVHG RI SHDUV DQG DSSOHV� 7KHUH DUH WKUHH W\SHV

RI HQWLWLHV� IUXLWV� SHDUV DQG DSSOHV� 7KH LQGHSHQGHQW UHDOL]DWLRQ RI HQWLWLHV PHDQV

WKDW LW LV SRVVLEOH WR FRPSRVH WKUHH NLQGV RI EDVNHWV RI IUXLWV� WKH RQHV FRPSRVHG RQO\

RI SHDUV� WKH RQHV FRPSRVHG RQO\ RI DSSOHV� DQG WKH RQHV FRPSRVHG RI ERWK� 7KHQ�

E\ FRPSDULQJ EDVNHWV RI IUXLWV� ZH FDQ DOVR FRPSDUH� IRU LQVWDQFH� D EDVNHW RI SHDUV

ZLWK D EDVNHW RI DSSOHV� 7KLV SURYLGHV D IRUP RI FRPPHQVXUDELOLW\� $OWKRXJK WKLV

PD\ EH VHHQ YHU\ QDWXUDO� WKLV LV QRW SRVVLEOH LQ WKH FDVH RI EHKDYLRU DV FRPSRVHG RI

SURFHVVHV DQG FRQVHTXHQFHV�

)RU LQVWDQFH� WKHUH LV QR EHKDYLRU FRPSRVHG VROHO\ RI SURFHVVHV WKDW FDQ EH FRP�

SDUHG WR D EHKDYLRU VROHO\ FRPSRVHG RI FRQVHTXHQFHV� $Q\ EHKDYLRU PXVW EH FRP�

SRVHG RI D SURFHVV DQG D FRQVHTXHQFH WR EH D EHKDYLRU DW DOO� 7KH WUDGH�RII EHWZHHQ

SURFHGXUDO MXGJPHQWV DQG FRQVHTXHQWLDO MXGJPHQWV RFFXUV FRJQLWLYHO\ ZLWKRXW DQ\

VXEVWLWXWDELOLW\ EHWZHHQ SURFHVVHV DQG FRQVHTXHQFHV

$QRWKHU H[DPSOH� LQ SK\VLFDO VFLHQFHV� LV WKH FRQVLGHUDWLRQ RI PRPHQWV� )RU

LQVWDQFH� WKH FRQVLGHUDWLRQ RI ERWK YHORFLW\ DQG SRVLWLRQ UDLVHV NQRZQ GLI¿FXOWLHV

LQ WHUPV RI PHDVXUHPHQW �VHH DOVR .UDQW] HW DO� ����� FKDSWHU ��� 7R RYHUFRPH

WKHVH� RQH XVXDOO\ FRQVLGHU PXOWLSOH REVHUYDWLRQV VR DV WR ZRUN ZLWK GLVWULEXWLRQ RI

SUREDELOLWLHV� WKH REVHUYDEOH RI WKH PRGHO EHFRPLQJ VWDWLVWLFDO���

:H KDYH WKXV LGHQWL¿HG WKH PDLQ IRUPDO GHSDUWXUH RI RXU PRGHO LQ WKH REVHU�

YDWLRQ WKDW WKH LQGHSHQGHQFH RI UHDOL]DWLRQ RI HQWLWLHV LV QRW IXO¿OOHG� 7KH QRQ�

VXEVWLWXWDELOLW\ LW HQWDLOV LV RQH PDQQHU WR LQWHUSUHW WKH LUUHGXFLELOLW\ RI WKH SURFH�

GXUDO DQG FRQVHTXHQWLDO GLPHQVLRQV RI EHKDYLRU� , SURSRVH WR XVH WKH WHUP ³FRXSOH´

�RI SURFHVVHV DQG FRQVHTXHQFHV� UDWKHU WKDQ ³SDLU´ WR UHÀHFW WKLV SURSHUW\�

7KLV GHSHQGHQFH EHWZHHQ SURFHVVHV DQG FRQVHTXHQFHV LV QRW DUELWUDU\ EXW GH�

ULYHV IURP WKH VSHFL¿FDWLRQ RI D VLWXDWLRQ RI FKRLFH� 7KLV LV PDGH H[SOLFLW WKURXJK D

49 7KLV LV ODWHU HYRNHG LQ FKDSWHU � EXW LW LV QRW VWXGLHG LQ WKLV GLVVHUWDWLRQ�
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FRQVHTXHQFH IXQFWLRQ WKDW VSHFL¿HV ZKLFK SURFHVV OHDGV WR ZKLFK FRQVHTXHQFH� 7KH

FRQVHTXHQFH IXQFWLRQ PXVW WKXV EH WDNHQ DV JLYHQ DQG LV VSHFL¿F WR WKH VLWXDWLRQ XQ�

GHU VWXG\� ,QGHHG� LI DQ\ FRQVHTXHQFH FDQ UHVXOW IURP DQ\ SURFHVV� WKHQ WKH LQWXLWLYH

LGHD RI FKRLFH PXVW EH GURSSHG EHFDXVH DQ\ SURFHVV FDQ OHDG WR DQ\ FRQVHTXHQFH

�VHH 5XELQVWHLQ ����� S� ���� 7KH IROORZLQJ UHVWDWHV WKH GH¿QLWLRQ RI UDWLRQDOLW\ ZLWK

SURFHVVHV DQG FRQVHTXHQFHV�

$ SURFHVV LV GHQRWHG E\ @ 5 �� $ FRQVHTXHQFH LV GHQRWHG E\ S 5 �� 7KH
VHW � LV WKH VHW RI SURFHVVHV DQG WKH VHW � LV WKH VHW RI FRQVHTXHQFHV� 7KH GHSHQ�

GHQFH EHWZHHQ SURFHVVHV DQG FRQVHTXHQFHV LV UHÀHFWHG E\ D FRQVHTXHQFH IXQFWLRQ

} ZLWK GRPDLQ � DQG UDQJH �� $ FRQVHTXHQFH IXQFWLRQ LV ZULWWHQ } G � $ �c
@ :$ }E@� 5 �� $ VLWXDWLRQ RI FKRLFH FRUUHVSRQGV WR WKH VHW RI DYDLODEOH EHKDYLRUV

� ' iE@c }E@�� G @ 5 �j� ,QGLYLGXDO UDWLRQDO EHKDYLRU FDQ EH IRUPDOO\ UH�GH¿QHG
DV WKH FKRLFH RI WKH SUHIHUUHG EHKDYLRU� DV D FRXSOH RI D SURFHVV DQG LWV FRQVHTXHQFH

DFFRUGLQJ WR D FRQVHTXHQFH IXQFWLRQ�

'H¿QLWLRQ � $ EHKDYLRU E@Wc }E@W�� LV UDWLRQDO LI DQG RQO\ LI� IRU DOO @ 5 � G
E@Wc }E@W�� (� E@c }E@���

7KH PRGHO RI WKLV GLVVHUWDWLRQ WKXV GRHV QRW LQWURGXFH DQ\ QHZ HQWLWLHV DSDUW

IURP WKH FRPELQDWLRQ RI SURFHVVHV DQG FRQVHTXHQFHV ZKLFK DOVR DSSHDU LQ VWDQGDUG

PRGHOV� ,W KRZHYHU LQWURGXFHV GLVWLQFW QRWLRQV RI SUHIHUHQFHV E\ GLVWLQJXLVKLQJ EH�

KDYLRUDO SUHIHUHQFHV RQ RQH KDQG IURP FRQVHTXHQWLDO DQG SURFHVV SUHIHUHQFHV RQ WKH

RWKHU KDQG� 7KHVH ODWWHU MXGJPHQWDO SUHIHUHQFHV DUH WKH VXEMHFW RI WKH QH[W VXEVHF�

WLRQ�

����� 'LVWLQJXLVKLQJ &KRLFH IURP -XGJPHQW� %HKDYLRUDO DQG

-XGJPHQWDO 3UHIHUHQFHV

$ IXQGDPHQWDO DVVXPSWLRQ RI WKLV PRGHO LV WKDW LQGLYLGXDOV PDNH MXGJPHQWV RQ ERWK

SURFHVVHV DQG FRQVHTXHQFHV� ,Q WKLV PDQQHU� WKH PRGHO GLVWLQJXLVKHV WKH QRWLRQ RI

MXGJPHQW IURP WKH QRWLRQ RI FKRLFH �VHH )LJXUH ���

%HKDYLRUDO�3UHIHUHQFHV

3URFHVV�3UHIHUHQFHV

&RQVHTXHQWLDO�3UHIHUHQFHV

FKRLFH -XGJHPHQWV

��'LVWLQJXLVKLQJ &KRLFH IURP -XGJHPHQWV
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-XGJPHQWV UHÀHFW DQ HYDOXDWLRQ RI SURFHVVHV RU RI FRQVHTXHQFHV E\ WKH LQGL�

YLGXDO� $V VWDWHV RI PLQG� WKH\ DUH FRJQLWLYH� %\ RSSRVLWLRQ� FKRLFH LV HPSLULFDO�

)RU LQVWDQFH� DQ LQGLYLGXDO ZKR GLVOLNHV WR OLH �D MXGJPHQW RQ WKH SURFHVV� DQG OLNHV

PRUH PRQH\ WKDQ OHVV �D MXGJPHQW RQ WKH FRQVHTXHQFH�� PD\ UDWLRQDOO\ FKRRVHV D

EHKDYLRU OHDGLQJ WR D ORZHU DPRXQW RI PRQH\� ,Q VXFK D VLWXDWLRQ� FKRLFH GRHV QRW

FRUUHVSRQG ZLWK MXGJPHQWV RQ FRQVHTXHQFHV� 7KH VDPH UHDVRQLQJ ZLWK MXGJPHQWV

RQ FRQVHTXHQFHV FDQ EH PDGH� ,Q JHQHUDO� UDWLRQDO EHKDYLRU²RU FKRLFH²UHÀHFWV

WKH FRPELQDWLRQ RI ERWK D MXGJPHQW RQ SURFHVVHV DQG D MXGJPHQW RQ FRQVHTXHQFHV�

&RPLQJ EDFN WR WKH H[DPSOH RI DOWUXLVWLF EHKDYLRU GLVFXVVHG LQ SDJH �� WKH SRLQW

LV WKDW LQGLYLGXDOV PD\ VWLOO GR ZKDW WKH\ SUHIHU� 7KH\ PD\ HYHQ UHPDLQ ³QDUURZO\

VHOI�LQWHUHVWHG´ LQ WKHLU FRQVHTXHQWLDO MXGJPHQWV� 7KH UDWLRQDOLW\ RI DQ LQGLYLGXDO

ZKR DFWV LQ DQ DOWUXLVWLF PDQQHU �L�H� IRUJRLQJ &�� LQ WKH H[DPSOH RI SDJH �� LPSOLHV

WKDW KH LV SUHIHUULQJ WR EH DQ DOWUXLVW� DV D SURFHGXUDO MXGJPHQW� 'LVWLQJXLVKLQJ FKRLFH

IURP MXGJPHQWV DOORZV DQ LQGLYLGXDO WR EHKDYH LQ DQ DOWUXLVWLF PDQQHU ZKLOH VWLOO

SUHIHUULQJ PRUH PRQH\ WKDQ OHVV� 6XFK D GLVWLQFWLRQ RFFXUV PHDQLQJIXOO\ EHFDXVH

RI WKH GHSHQGHQW UHDOL]DWLRQ RI SURFHVVHV DQG FRQVHTXHQFHV WKDW LV SURSHU WR WKH

WZR W\SHV RI HQWLWLHV RI WKH SUHVHQW PRGHO� :KHQ WKHUH LV LQGHSHQGHQW UHDOL]DWLRQ

RI HQWLWLHV� MXGJPHQWV DQG FKRLFH DUH FRQIXVHG� 7KLQN DJDLQ RI WKH H[DPSOH ZLWK

EDVNHWV RI IUXLWV� :KHQ D EDVNHW LV FRPSRVHG RQO\ RI DSSOHV� WKHQ >FKRLFH@ RI VXFK D

EDVNHW LV WKH VDPH DV MXGJPHQW RYHU DSSOHV DQG QR SUHFLVH GLVWLQFWLRQ FDQ EH PDGH���

7KH RSSRVLWLRQ EHWZHHQ MXGJPHQWV RQ SURFHVVHV DQG MXGJPHQWV RQ FRQVHTXHQFHV

FDQ EH XQGHUVWRRG DV DQ RSSRVLWLRQ EHWZHHQ ULJKW DQG JRRG �0RQJLQ DQG G¶$VSUHPRQW

����� S� ������� -XGJPHQWV DERXW FRQVHTXHQFHV UHÀHFW ZKLFK FRQVHTXHQFH LV EHWWHU

WKDQ WKH RWKHU� ,Q WKDW PDQQHU� WKH\ UHÀHFW WKH YDOXHV RI REMHFWV� DV HQWLWLHV GLVWLQFW

IURP WKH LQGLYLGXDO� -XGJPHQWV RQ SURFHVVHV UHÀHFW ZKHWKHU VRPH SURFHVV LV ³ULJKW

RU ZURQJ´ DFFRUGLQJ WR WKH YDOXHV RI WKH LQGLYLGXDO� 7KHLU FRPSDULVRQ QHFHVVLWDWHV

WKH UHOLDQFH RI D UXOH� L�H� ³O\LQJ LV ZURQJ´� ,Q WKLV PDQQHU� SURFHVV SUHIHUHQFHV DUH

RI D GHRQWRORJLFDO QDWXUH� 7KH\ UHÀHFW D FRQIRUPLW\ EHWZHHQ WKH SURFHVV DQG D UXOH

RI EHKDYLRU� RU PRUH JHQHUDOO\ D VRFLDO QRUP WKDW LV LQWHUQDOL]HG E\ WKH LQGLYLGXDO�

7\SLFDO H[DPSOHV DUH WKH UHOXFWDQFH WR OLH� FKRRVLQJ WR YRWH� RU VLPSO\ FKRRVLQJ WR

OHDYH D WLS LQ D UHVWDXUDQW \RX NQRZ \RX ZLOO QHYHU YLVLW DJDLQ� $QWLFLSDWLQJ RQ FKDS�

WHU �� VXFK D GLVWLQFWLRQ LV HYHQ PRUH VDOLHQW ZKHQ MXGJPHQWV RQ FRQVHTXHQFHV DUH

³TXDQWLWDWLYH´ ZKLOH MXGJPHQWV RQ SURFHVVHV UHPDLQ ³SXUHO\ TXDOLWDWLYH´�

,I ZH QRZ WXUQ WR WKH IRUPDOL]DWLRQ RI WKHVH QRWLRQV� MXGJPHQWV DUH UHSUHVHQWHG

E\ SUHIHUHQFHV� 3URFHGXUDO MXGJPHQWV DUH UHÀHFWHG E\ D ELQDU\ UHODWLRQ (� RYHU WKH

VHW RI SURFHVVHV� &RQVHTXHQWLDO MXGJPHQWV DUH UHSUHVHQWHG E\ D ELQDU\ UHODWLRQ (�

RYHU WKH VHW RI FRQVHTXHQFHV�

4: , SXW FKRLFH ZLWKLQ VTXDUH EUDFNHWV EHFDXVH LW GRHV QRW FRUUHVSRQG WR WKH GH¿QLWLRQ RI RXU PRGHO
EXW WR D FRQVHTXHQWLDO DSSURDFK WKDW GRHV QRW WDNH SURFHVVHV LQWR DFFRXQW� ,Q WKLV PRGHO� WKH SURFHVV
RI REWDLQLQJ VXFK D EDVNHW VKRXOG EH PDGH H[SOLFLW DQG PD\ EHDU DWWULEXWHV WKDW DUH LQÀXHQWLDO WR
UHDO FKRLFH� )RU DQ H[DPSOH RI ZKDW VXFK DWWULEXWHV PD\ EH� VHH WKH GLVFXVVLRQ LQ FKDSWHU � DERXW
SUHIHUHQFHV IRU LQWULQVLF GLYHUVLW\�

4; 7KH\ UHIHU WR WKH FRQVHTXHQWLDO GLPHQVLRQ DV ³WHOHRORJLFDO´ DQG WR WKH SURFHGXUDO GLPHQVLRQ DV
³GHRQWRORJLFDO´�



��� 3UHVHQWDWLRQ RI WKH 0RGHO ��

,W LV DVVXPHG WKDW DOO SURFHVVHV DUH MXGJHG DQG WKDW DOO FRQVHTXHQFHV DUH MXGJHG�

%HVLGHV� SUHIHUHQFHV DUH WUDQVLWLYH� 7KLV LV VWDWHG LQ WKH IROORZLQJ WZR D[LRPV�

$[LRP � 7KH ELQDU\ UHODWLRQ (� LV D ZHDN RUGHULQJ RI ��

$[LRP � 7KH ELQDU\ UHODWLRQ (� LV D ZHDN RUGHULQJ RI ��

%HIRUH SURFHHGLQJ IXUWKHU� QRWH WKDW VWDQGDUG FRQVHTXHQWLDO PRGHOV RQO\ FRQ�

VLGHU FRQVHTXHQWLDO SUHIHUHQFHV� $V VXFK� WKH\ LGHQWLI\ FKRLFH ZLWK FRQVHTXHQWLDO

MXGJPHQWV� ,Q WKDW UHVSHFW� WKH\ PD\ GH¿QH D UDWLRQDO EHKDYLRU DV >FKRRVH @W VXFK
WKDW }E@W� ( }E@�@� -XGJPHQWDO SUHIHUHQFHV PXVW QRZ EH OLQNHG ZLWK EHKDYLRUDO

SUHIHUHQFHV� ZKLFK LV WKH SXUSRVH RI WKH QH[W VXEVHFWLRQ�

����� &RPELQLQJ 3UHIHUHQFHV ZLWK DQ 2SWLPDOLW\ $[LRP

7KH IXQGDPHQWDO DVVXPSWLRQ DERXW WKH FRPELQDWLRQ RI MXGJPHQWDO SUHIHUHQFHV LV

WKDW D EHKDYLRU FRPSRVHG RI D SURFHGXUDOO\ SUHIHUUHG SURFHVV DQG D FRQVHTXHQWLDOO\

SUHIHUUHG FRQVHTXHQFH VKRXOG EH EHKDYLRUDOO\ SUHIHUUHG�

7KLV D[LRP VWDWHV DV IROORZV�

$[LRP � ,I @ (� @� DQG }E@� (� }E@�� WKHQ E@c }E@�� (� E@�c }E@����

6XFK EHKDYLRU LV FDOOHG RSWLPDO��� 2SWLPDOLW\ LV D VWURQJHU SURSHUW\ WKDQ EHLQJ

SUHIHUUHG� D EHKDYLRU PD\ EH FKRVHQ ZKLOH QRW EHLQJ RSWLPDO� 7KH D[LRP LV D RQH�

ZD\ LPSOLFDWLRQ WKDW FRUUHVSRQGV WR D IRUP RI ³PRQRWRQLFLW\´ RI SURFHVV SUHIHUHQFHV

DQG FRQVHTXHQWLDO SUHIHUHQFHV� %HFDXVH RI WKH GHSHQGHQFH RI WKH WZR XQGHUO\LQJ HQ�

WLWLHV� LWV IRUPXODWLRQ GLIIHUV IURP WKH FRQYHQWLRQDO IRUPXODWLRQ RI ³LQGHSHQGHQFH RI

SUHIHUHQFHV´ DPRQJ HQWLWLHV��� ,QGHHG� LW GRHV QRW VSHFL¿FDOO\ UHTXLUH SURFHVV SUHI�

HUHQFHV WR UHPDLQHG ³FRQVWDQW´ ZKHQ FRQVHTXHQFHV DUH PRGL¿HG�

7KH RSWLPDOLW\ D[LRP DOORZ EHKDYLRUDO SUHIHUHQFHV WR EH GHWHUPLQHG E\ MXGJ�

PHQWDO SUHIHUHQFHV ZKHQ SURFHVV SUHIHUHQFHV GR QRW ³FRQÀLFW´ ZLWK FRQVHTXHQWLDO

SUHIHUHQFHV �VHH )LJXUH ���

:KHQ� LQ VLWXDWLRQV RI GLOHPPDV� MXGJPHQWV FRQÀLFW� WKH RSWLPDOLW\ D[LRP DORQH

GRHV QRW SURSRVH DQ\ H[ DQWH VROXWLRQ� 7KLV IRUP RI LQGHWHUPLQDF\ PD\ DSSURSUL�

DWHO\ UHÀHFW WKH YROLWLRQDO FKDUDFWHU RI UDWLRQDO EHKDYLRU� 1HYHUWKHOHVV� WKH IROORZLQJ

VXEVHFWLRQ VKRZV KRZ MXGJPHQWDO SUHIHUHQFHV FDQ EH UHYHDOHG H[ SRVW� L�H�� DIWHU

EHKDYLRU KDV RFFXUUHG�

4< 6HH 6HQ ������ IRU WKH UHOHYDQFH RI LQWURGXFLQJ D GLVWLQFWLRQ EHWZHHQ D PD[LPDO EHKDYLRU �WKH
SUHIHUUHG RQH� DQG DQ RSWLPDO RQH� 7KLV SURSHUW\ RI RSWLPDOLW\ LV SRVVLEOH EHFDXVH WKH WZR GLPHQVLRQV
DUH LUUHGXFLEOH RQH WR WKH RWKHU�

53 2Q WKH GLIIHUHQW QRWLRQV RI LQGHSHQGHQFH� VHH IRU LQVWDQFH )LVKEXUQ DQG :DNNHU ������� .HHQH\
DQG 5DLIID ������� .UDQW] HW DO� ������ FKDSWHU ���



�� � &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV

3URFHVV �

3URFHVV �

&RQVHTXHQFH �

&RQVHTXHQFH �

,QGLYLGXDO
%HKDYLRU �

 �3URFHVV �� &RQVHTXHQFH ��

3URFHVV 3UHIHUHQFHV

�-XGJHPHQW�

&RQVHTXHQWLDO 3UHIHUHQFHV

�-XGJHPHQW�

%HKDYLRUDO 3UHIHUHQFHV

�&KRLFH�

�3URFHVV �� &RQVHTXHQFH ��  

%HKDYLRU �

�% �&��$�

��&RPELQLQJ 3UHIHUHQFHV� WKH 2SWLPDO &DVH

����� 'HSHQGHQW 5HYHODWLRQ RI -XGJPHQWDO 3UHIHUHQFHV

7KH PDLQ LGHD RI WKH GHSHQGHQW UHYHODWLRQ RI MXGJPHQWDO SUHIHUHQFHV FRQVLVWV LQ

WDNLQJ WKH FRQWUDSRVLWLRQ RI WKH RSWLPDOLW\ D[LRP� 0RUH SUHFLVHO\� WKLV FRQVLVWV LQ

UHZULWLQJ DQ H[SUHVVLRQ RI WKH IRUP ³i@ @?_ Sj , K´ DV� IRU LQVWDQFH� ³ i?J|EK� @?_
Sj , ?J|E@�´� ,Q WKLV PDQQHU� LI @ DQG S DUH MXGJPHQWDO VWDWHPHQWV� WZR VXFK MXGJ�
PHQWV PD\ GHWHUPLQH WKH REVHUYDEOH K H[ DQWH� %\ FRQWUDSRVLWLRQ� DQ REVHUYDEOH H[
SRVW� WRJHWKHU ZLWK RQH RI VXFK WZR MXGJPHQWV PD\ DOVR GHWHUPLQH WKH FRPSOHPHQ�

WDU\ MXGJPHQW� )RUPXODWHG DV D FRUROODU\ RI WKH RSWLPDOLW\ SULQFLSOH� WKLV JLYHV�

&RUROODU\ � iE@�c }E@��� "� E@c }E@�� DQG }E@� (� }E@��j ', @� "� @�
3URRI� %\ FRQWUDSRVLWLRQ RI WKH RSWLPDOLW\ D[LRP� ZH KDYH ?J|dE@c }E@�� (�

E@�c }E@���o ', i?J|d}E@� (� }E@��o Jo ?J|d@ (� @�oj� 6LQFH ?J|dE@c }E@�� (�

E@�c }E@���o+, E@�c }E@��� "� E@c }E@�� DQG ?J|d@ (� @�o+, @� "� @ c ZH KDYH
iE@�c }E@��� "� E@c }E@�� DQG }E@� (� }E@��j ', @� "� @ �

7KLV FRUUHVSRQGV WR WKH GHSHQGHQW UHYHODWLRQ RI SUHIHUHQFHV RYHU SURFHVVHV�

6LPLODUO\� GHSHQGHQW UHYHODWLRQ RI SUHIHUHQFHV RYHU FRQVHTXHQFHV FDQ EH IRUPXODWHG

DV�

&RUROODU\ � iE@�c }E@��� "� E@c }E@�� DQG @ (� @�j ', }E@�� "� }E@��
3URRI� 6DPH DV DERYH �

7KXV� GHSHQGLQJ RQ DQ K\SRWKHVLV DERXW FRQVHTXHQWLDO SUHIHUHQFHV� WKH RSWL�

PDOLW\ D[LRP PD\ UHYHDO SURFHVV SUHIHUHQFHV H[ SRVW� $ EHKDYLRU WKDW LV SUHIHUUHG

WR DQRWKHU RQH ZKLFK SRVVHVVHV D EHWWHU FRQVHTXHQFH PXVW SRVVHVV D SUHIHUUHG SUR�

FHVV� 6LPLODUO\� D EHKDYLRU WKDW LV SUHIHUUHG WR DQRWKHU RQH ZKLFK SRVVHVVHV D EHWWHU

SURFHVV PXVW SRVVHVV D SUHIHUUHG FRQVHTXHQFH� $ W\SLFDO H[DPSOH LV WR REVHUYH DQ

LQGLYLGXDO UHIXVLQJ WR OLH DQG HDUQLQJ D ORZHU DPRXQW RI PRQH\ WKDQ KH FRXOG KDYH

UHDFKHG ZLWK O\LQJ� 6XFK D UDWLRQDO EHKDYLRU UHYHDOV KLV SURFHVV SUHIHUHQFH IRU QRW

O\LQJ� $OWKRXJK HDFK W\SH RI MXGJPHQWDO SUHIHUHQFHV LV QRW VHSDUDWHO\ REVHUYDEOH�



��� 3UHVHQWDWLRQ RI WKH 0RGHO ��

WKH VWUXFWXUH SURSRVHG DOORZV WKHP WR EH UHYHDOHG GHSHQGHQWO\ RQ DQ DVVXPSWLRQ

DERXW WKH RWKHU MXGJPHQWDO SUHIHUHQFHV�

:KHQ FRQVHTXHQFHV DUH DPRXQWV RI PRQH\� VXFK DQ DVVXPSWLRQ PHUHO\ UHTXLUHV

WR VSHFLI\ WKH DPRXQWV DQG WR DVVXPH WKDW WKH LQGLYLGXDO SUHIHUV PRUH PRQH\ WKDQ

OHVV� ,Q JHQHUDO� LW PD\ EH PRUH GHOLFDWH� &KDSWHUV � DQG � H[SORUHV KRZ H[SHFWHG

XWLOLW\ WKHRU\ DQG JDPH WKHRU\ IRUPDOO\ ³GUDZ WKH OLQH´ EHWZHHQ SURFHVVHV DQG FRQ�

VHTXHQFHV DQG WKXV SURYLGH UH¿QHPHQWV RI WKH VWUXFWXUH�

)LQDOO\� WKH FRUROODULHV DERYH GR QRW DOZD\V DOORZ UDWLRQDO EHKDYLRU WR UHYHDO

MXGJPHQWDO SUHIHUHQFHV� $V DQ H[DPSOH� DQ LQGLYLGXDO ZKR LV REVHUYHG WR OLH LQ

RUGHU WR HDUQ D JUHDWHU DPRXQW RI PRQH\ PD\ LQGHHG KDYH D SUHIHUHQFH IRU QRW O\LQJ�

:KDW VXFK D EHKDYLRU UHYHDOV LV WKDW WKH ³LQWHQVLW\´ RI KLV SUHIHUHQFH IRU QRW O\LQJ LV

QRW VXI¿FLHQW WR RYHUFRPH WKH ³VWUHQJWK´ RI KLV SUHIHUHQFHV IRU DPRXQWV RI PRQH\�

$V IRU LWV QRUPDWLYH FRXQWHUSDUW� WKLV IRUP RI LQGHWHUPLQDF\ LQ WKH H[SODQDWLRQ RI

EHKDYLRU PD\ FRQYHQLHQWO\ UHÀHFW WKH YROLWLRQDO FKDUDFWHU RI UDWLRQDO EHKDYLRU�

����� ,QFRPSOHWH 3UHIHUHQFHV DQG &RQGLWLRQDO 3UHIHUHQFHV

$QRWKHU PDQQHU WR DSSURDFK WKH FRPELQDWLRQ RI SURFHVVHV DQG FRQVHTXHQFHV LV RI

LQWHUHVW� 7KH VHW � RI DYDLODEOH EHKDYLRUV GLIIHUV IURP WKH &DUWHVLDQ SURGXFW �� ��
,QGHHG� LI \RX FRQVLGHU D FRQWUDULR WKDW� ' ���c WKHQ } DVVLJQV DQ\ FRQVHTXHQFH
WR DQ\ SURFHVV DQG WKH VLWXDWLRQ RI FKRLFH LV QRW VSHFL¿HG DW DOO� $V D UHVXOW� ZH KDYH

� � �� � DQG (� LV FRPSOHWH RYHU � EXW LQFRPSOHWH RYHU �� � �VHH )LJXUH ���
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��&RPSOHWH DQG ,QFRPSOHWH 3UHIHUHQFHV

6HQ ������ LQGHHG UHSUHVHQWV WKH YROLWLRQDO FKDUDFWHU RI WKH DFW RI FKRLFH WKURXJK

DQ LQFRPSOHWH UHODWLRQ RYHU D VHW RI ³FRPSUHKHQVLYH´ RXWFRPHV� 7KLV ZRXOG EH WKH

DQDORJ RI (� ZKHQ FRQVLGHUHG RYHU WKH ZKROH &DUWHVLDQ SURGXFW �� �� +RZHYHU�
6HQ¶V DSSURDFK GRHV QRW VSHFLI\ WKH XQGHUO\LQJ VWUXFWXUH DV , GR� 0RUH SUHFLVHO\�



�� � &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV

LW GRHV QRW LGHQWLI\ DQ\ FRPSOHWH UHODWLRQ RYHU D GHWHUPLQHG VXEVHW RI WKH ZKROH

&DUWHVLDQ SURGXFW� QDPHO\ WKH VXEVHW HQJHQGHUHG E\ WKH FRQVHTXHQFH IXQFWLRQ LWVHOI�

7KLV ODWWHU VWUXFWXUH LQGHHG DOORZV WKH FRUROODU\ RI VHFWLRQ ����� WR EH GHULYHG�

%HFDXVH EHKDYLRUDO SUHIHUHQFHV KDYH EHHQ DVVXPHG WR EH FRPSOHWH RYHU�c WKH HTXLY�
DOHQFH ?J|EK (� K�� +, K� "� K KROGV� ,I ZH GR QRW VSHFLI\ VXFK SURSHUW\ RI (��

WKHQ WKLV HTXLYDOHQFH GRHV QRW KROG DQG ZH FDQQRW REWDLQ WKH GHVLUHG UHVXOW�

2XU PRGHO DOVR GLIIHUV IURP DQRWKHU LPSRUWDQW DYHQXH LQLWLDWHG E\ 'Uq]H ������

����� DQG NQRZQ DV ³VWDWH�GHSHQGHQFH´� $SSOLHG WR WKH SUHVHQW FDVH� VXFK D PHWKRG�

RORJ\ ZRXOG FRQVLVW DW GH¿QLQJ FRQVHTXHQFHV FRQGLWLRQDOO\ RQ SURFHVVHV� 7KH QH[W

VWHS ZRXOG EH WR DVVXPH VRPH VWUXFWXUH IRU VXFK SUHIHUHQFHV RQ FRQGLWLRQDO FRQ�

VHTXHQFHV� :H ZRXOG WKHQ KDYH FRQVWUXFWHG ³SURFHVV�GHSHQGHQW´ SUHIHUHQFHV LQ

D PDQQHU DQDORJRXV WR ³VWDWH�GHSHQGHQW´ SUHIHUHQFHV� 6XFK DQ DSSURDFK UHTXLUHV�

KRZHYHU� SURFHVVHV WR EH UHGXFHG WR FRQVHTXHQFHV� HYHQ LQ D FRQGLWLRQDO PDQQHU�

2XU PRGHO DWWHPSWV WR WDNH VHULRXVO\ WKH FRPELQDWLRQ RI WZR HQWLWLHV GHSHQGHQW RQ

HDFK RWKHU WKURXJK D FRQVHTXHQFH IXQFWLRQ��� ,W LV QRZ SURSRVHG WR LOOXVWUDWH WKH

PRGHO ZLWK WZR H[DPSOHV�

��� /\LQJ RU QRW O\LQJ" $ 4XHVWLRQ RI (WKLFV���

6XSSRVH DQ LQGLYLGXDO FDQ HDUQ &��� ZLWK O\LQJ ZKLOH KH FDQ RQO\ HDUQ &�� ZLWKRXW

O\LQJ� 6XSSRVH IXUWKHU WKDW QR RWKHU FRQVHTXHQFH FDQ GHULYH IURP KLV EHKDYLRU DV LW LV

DVVXPHG LQ FRQYHQWLRQDO PRGHOV RI FRQVHTXHQWLDO UDWLRQDOLW\� 7KHQ� D FRQVHTXHQWLDO

DSSURDFK WR UDWLRQDOLW\ UHTXLUHV WKDW WKH LQGLYLGXDO OLHV WR EH FRQVLGHUHG UDWLRQDO� $Q\

RWKHU EHKDYLRU LV LUUDWLRQDO�

7KH FRQVHTXHQWLDO WUHDWPHQW RI WKH SUREOHP RI O\LQJ VRPHKRZ DVVXPHV WKDW LQ�

GLYLGXDOV KDYH QR GLVSOHDVXUH IRU O\LQJ SHU VH� +RZHYHU� WKHUH PD\ ZHOO EH DUJXHG

WKDW DQ LQWHUQDO QHHG RI FRJQLWLYH FRQVLVWHQF\ ZLWKLQ LQGLYLGXDOV JHQHUDWHV VXFK D

GLVSOHDVXUH� ZKLFK LQ WXUQ LQÀXHQFHV FKRLFH� %XW WKHQ� ZKDW WKH LQGLYLGXDO VKRXOG GR

LQ VXFK DQ HWKLFDO GLOHPPD"

7KH SUHVFULSWLRQ RI .DQW¶V PRUDO SKLORVRSK\ LV WKDW WKHUH LV QR ULJKW WR OLH LQ

SULQFLSOH QRU LQ SUDFWLFH� (WKLFDO GXWLHV DUH ³FDWHJRULFDO LPSHUDWLYHV´ DQG VWDWH WKDW

LQGLYLGXDOV VKRXOG QRW DFW DFFRUGLQJ WR D SULQFLSOH LI WKH\ GR QRW GHVLUH WKDW HYHU\�

ERG\ IROORZV WKDW SULQFLSOH� ,QGHHG� LI HYHU\ERG\ ZDV O\LQJ� ODQJXDJH ZRXOG QRW

PHDQ DQ\WKLQJ� )RU .DQW� WKLV SURYHV WKDW DQ LQGLYLGXDO KDV QR ULJKW WR OLH� 7KHUH�

IRUH� DQ LQGLYLGXDO FDQQRW ZDQW WR OLH� DQG VKDOO WKHUHIRUH QRW OLH� HYHQ LI KH UHDFKHV

D ZRUVH FRQVHTXHQFH�

'LVWLQFW IURP WKH SXUHO\ FRQVHTXHQWLDO DSSURDFK DV ZHOO DV IURP WKH SXUHO\ SUR�

FHGXUDO DSSURDFK WKDW SURSRVH RQH UDWLRQDO VROXWLRQ WKDW ODFNV DQ\ LQWXLWLRQ� RXU

54 7KH VWXG\ RI SDUWLDO RUGHUV KDV EHHQ SRLQWHG E\ YRQ 1HXPDQQ DQG 0RUJHQVWHUQ LQ WKH 7KHRU\ RI
*DPHV DV D SRVVLEOH H[WHQVLRQ WR WKHLU FRQFHSW RI XWLOLW\ �VHH LQ SDUWLFXODU ������� 2QH PD\ FRQVXOW
DOVR 6NLDGDV ������ DQG KLV UHIHUHQFHV� 2Q VWDWH�GHSHQGHQFH� VHH DOVR )LVKEXUQ ������� .DGDQH DQG
:LQNOHU ������� 6FKHUYLVK HW DO� ������� $ERXW SUHIHUHQFHV RQ VXEVHWV RI SURGXFW VHWV� VHH 6DLQIRUW
DQG 'HLFKWPDQQ ������ DQG WKHLU UHIHUHQFHV�



��� 7KH ³3DUDGR[´ RI 9RWLQJ ��

PRGHO GRHV QRW RIIHU DQ\ VROXWLRQ D SULRUL WR VXFK GLOHPPDV EXW LV VR LQWXLWLYH WKDW

LW VHHPV VLPSOH FRPPRQ VHQVH� ,W QHYHUWKHOHVV DOORZV WR H[SUHVV WKHVH VLWXDWLRQV LQ

WHUPV RI SUHIHUHQFHV DQG WKLV PD\ EH RI LQWHUHVW WR JR IXUWKHU� ,Q FKDSWHU �� D JDPH

ZLWK SURFHVV SUHIHUHQFH IRU FRRSHUDWLRQ LV VWXGLHG� 7KHVH SUHIHUHQFHV PD\ EH SUHIHU�

HQFHV IRU QRW O\LQJ WKDW UHVXOW IURP SUH�SOD\ FRPPXQLFDWLRQ� 7KLV DJDLQ RSHQ IXUWKHU

RSSRUWXQLWLHV WR PRGHO UDWLRQDO FRPPXQLFDWLRQ�

��� 7KH ³3DUDGR[´ RI 9RWLQJ

&RQVLGHU WKH TXHVWLRQ� ZK\ GRHV DQ LQGLYLGXDO YRWH"

7KH FRPPRQ VHQVH LV WR DQVZHU WKDW ³LQGLYLGXDOV YRWH LQ RUGHU WR HOHFW WKHLU UHS�

UHVHQWDWLYHV´� 7KH DQVZHU LV FRQVHTXHQWLDO DQG LV SHUIHFWO\ FRUUHFW� +RZHYHU� LW LV D

FROOHFWLYH DQVZHU DQG DV VXFK� GRHV QRW UHVSHFW PHWKRGRORJLFDO LQGLYLGXDOLVP� ,QGL�

YLGXDOV GR QRW YRWH WRJHWKHU� WKH\ FKRRVH WR YRWH LQGLYLGXDOO\� 7KH ³SDUDGR[´ DSSHDUV

RQO\ ZKHQ ZH PDLQWDLQ ERWK FRQVHTXHQWLDOLVP DQG PHWKRGRORJLFDO LQGLYLGXDOLVP� ,I

ZH UHIHU WR D VSHFL¿F LQGLYLGXDO LQ D SDUWLFXODU FRQWH[W DQG DVN ZK\ WKLV LQGLYLGXDO

YRWHV� ZH FDQ QR ORQJHU DQVZHU� ³WKLV LQGLYLGXDO YRWHV WR HOHFW D UHSUHVHQWDWLYH´� IRU

KLV LQÀXHQFH RI WKH RXWFRPH RI WKH YRWH LV DOPRVW QXOO��� $Q\ VPDOO LQFHQWLYH QRW WR

YRWH �OLNH D SODQQHG ZHHNHQG ZLWK IULHQGV� RYHUFRPHV WKH LQWHUHVW RI VXFK D FRQVH�

TXHQFH� &RQVHTXHQWLDO UHDVRQLQJ WKXV FRQFOXGHV WKDW LW LV QRW UDWLRQDO WR JR YRWLQJ

DQG WKXV� WKDW DQ LQGLYLGXDO ZKR JRHV YRWLQJ LV LUUDWLRQDO�

7KH GLI¿FXOW\ WR VDWLVIDFWRULO\ H[SODLQ VRFLDO EHKDYLRU ZLWK FRQVHTXHQWLDO PRG�

HOV RI UDWLRQDOLW\ LV H[HPSOL¿HG LQ WKLV SDUDGR[ RI YRWLQJ� 2Q RQH KDQG� RXU VRFLHWLHV

HYROYHG WKURXJK WKH GHYHORSPHQW RI GHPRFUDF\ DV WKH H[SUHVVLRQ RI LQGLYLGXDOV¶

FKRLFH IRU WKHLU UHSUHVHQWDWLYHV� 2Q WKH RWKHU KDQG� VWDQGDUG PRGHOV RI UDWLRQDO EH�

KDYLRU DUH QRW FDSDEOH RI IRUPXODWLQJ WKH UDWLRQDO FKDUDFWHU RI YRWLQJ EHKDYLRU� )RU

WKHVH UHDVRQV� WKH LVVXH KDV EHHQ FDOOHG D SDUDGR[�

,Q RUGHU WR DYRLG WKH GLI¿FXOW\� ZH FRXOG GLVFXVV WKH ³DOPRVW QXOO´ DQG FRQVLGHU

WKH GLIIHUHQFH EHWZHHQ QR FRQVHTXHQFH DQG DOPRVW QRQH� :H FRXOG DOVR UHVWULFW

RXUVHOYHV WR FROOHFWLYH DQVZHUV� FRQVLGHULQJ VRPHKRZ WKDW DSSO\LQJ PHWKRGRORJLFDO

LQGLYLGXDOLVP WR VXFK D FROOHFWLYH LVVXH KDV QR PHDQLQJ� :H FRXOG DOVR DQVZHU WKDW

WKHUH LV QR UHDVRQ IRU DQ LQGLYLGXDO WR YRWH� DQG WKDW VXFK DQ DFW LV GHHPHG WR EH

³LUUDWLRQDO´� :H FRXOG VLPSO\ GLVPLVV WKH TXHVWLRQ� +HUH� ZH FRQVLGHU WKDW UDWLRQDO

EHKDYLRU LV QRW UHGXFHG WR WKH FRQVHTXHQWLDO GLPHQVLRQ�

$Q LQGLYLGXDO LV UDWLRQDO LI KH GRHV ZKDW KH SUHIHUV� ,I KH SUHIHUV WKH SOHDVXUH

RI D ZHHN�HQG ZLWK IULHQGV� WKHQ WKH IDFW WKDW KH JRHV YRWLQJ LQ VSLWH RI VXFK D SOHD�

VXUH UHYHDOV WKDW KH KDV VRPH SUHIHUHQFH IRU WKH SURFHVV RI YRWLQJ LWVHOI� :KHWKHU KH

LV ULJKW RU ZURQJ WR KDYH VXFK SUHIHUHQFH LV DQRWKHU TXHVWLRQ� :KHWKHU VXFK SUHIHU�

HQFH LV D SOHDVXUH WR YRWH RU D GLVSOHDVXUH QRW WR YRWH LV LUUHOHYDQW KHUH� ,Q DQ\ FDVH�

WKDW VXFK D SUHIHUHQFH LV EDVHG RQ D EHOLHI DQG QRW RQ WKH TXDQWLWDWLYH HYDOXDWLRQ RI

FRQVHTXHQFHV GRHV QRW PDNH LW DQ ³LUUDWLRQDO SUHIHUHQFH´� ,QGLYLGXDOV¶ SURFHVV SUHI�

55 7KH SUREDELOLW\ WKDW KLV VLQJOH YRWH LV LQÀXHQWLDO LV UDSLGO\ YDQLVKLQJ ZLWK WKH QXPEHUV RI YRWHUV�



�� � &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV

HUHQFHV GULYH WKHP WR JR YRWLQJ� EHFDXVH WKH\ ZDQW WR DQG SUHIHU WR� HYHQ LI WKH\

NQRZ WKDW WKH FRQVHTXHQFH LV ³DOPRVW QXOO´ RU XQIDYRUDEOH LQ D SDUWLFXODU FRQWH[W���

1DWXUDOO\� WKH TXHVWLRQ ³ZK\ GR LQGLYLGXDOV KDYH WKHVH SURFHVV SUHIHUHQFHV"´

UHPDLQV� 6XFK D TXHVWLRQ LV DERXW WKH HPHUJHQFH RI MXGJPHQWV DV ZHOO DV DERXW WKHLU

MXVWL¿FDWLRQ� QRW DERXW WKH H[SODQDWLRQ RI EHKDYLRU� 7KLV PRGHO IRUPDOL]HV WKH ODWWHU�

QRW WKH IRUPHU�

��� $GGLWLRQDO 5HPDUNV RQ WKH ³3HFXOLDULWLHV´ RI WKH

0RGHO

, ZRXOG OLNH WR GUDZ DWWHQWLRQ WR WKH QDWXUH RI WKH DUJXPHQWV VXSSRUWHG E\ WKLV PRGHO�

$V LW PD\ KDYH DSSHDUHG WR WKH UHDGHU WKURXJK WKH H[DPSOHV� WKH\ KDYH D FRXQWHU�

IDFWXDO FRQVWUXFWLRQ� :LWKRXW HQWHULQJ LQWR D GHWDLOHG DQDO\VLV� D FRXQWHUIDFWXDO DU�

JXPHQW EXLOGV RQ WKH FRQVLGHUDWLRQ WKDW D IDFW GLG QRW RFFXU VR DV WR LQIHU VRPH

LQIRUPDWLRQ DERXW WKH ZRUOG WUDQVIRUPHG� ,Q WKH H[DPSOH LQWURGXFHG LQ SDJH �� WKH

UHDVRQLQJ LV DV IROORZV� ,I WKH LQGLYLGXDO KDG QRW EHHQ DQ DOWUXLVW� WKHQ KH ZRXOG KDYH

FKRVHQ WR UHFHLYH &���� 6LQFH KH KDV FKRVHQ WR UHFHLYH &��� WKHQ KH PXVW EH DQ

DOWUXLVW� 7KLV LQGLFDWHV WKH ³SHFXOLDULW\´ RI WKH ORJLF WKDW XQGHUOLHV WKLV PRGHO�

$ VSHFLDO PHQWLRQ VKRXOG DOVR EH PDGH WR WKH W\SH RI SUHGLFWLRQV VXSSRUWHG KHUH�

6XSSRVH LQ WKH VLWXDWLRQ GHVFULEHG DERYH WKDW WKH LQGLYLGXDO LV DQ DOWUXLVW� 7KH PRGHO

FDQQRW SUHGLFW ZKHWKHU KH ZLOO FKRRVH WR UHFHLYH &��� RU &�� �QR DYDLODEOH EHKDYLRU

LV RSWLPDO�� +RZHYHU� LI WKH LQGLYLGXDO GRHV WKH ODWWHU� WKHQ LW LV SRVVLEOH WR FRQFOXGH

WKDW VXFK D K\SRWKHVLV ZDV ULJKW� 6XSSRVH QRZ WKDW WKH LQGLYLGXDO LV QRW DQ DOWUXLVW�

7KHQ� WKH PRGHO SUHGLFWV WKH LQGLYLGXDO ZLOO EHKDYH DV WR UHFHLYH &���� +RZHYHU� LI

KH GRHV VR� LW GRHV QRW FRQ¿UP WKH K\SRWKHVLV� VLQFH KH PD\ KDYH EHHQ DQ DOWUXLVW� EXW

³QRW HQRXJK´� $V D UHVXOW� LW DSSHDUV WKDW DQ K\SRWKHVLV RQ SURFHVV SUHIHUHQFHV WKDW

DOORZV D SUHGLFWLRQ FDQQRW EH FRQ¿UPHG WKURXJK H[SHULHQFH� ZKLOH DQ K\SRWKHVLV

WKDW LV QRW VXI¿FLHQW WR IRUP D SUHGLFWLRQ PD\ EH FRQ¿UPHG H[ SRVW���

��� &RQFOXVLRQ WR &KDSWHU �

,Q WKLV ¿UVW FKDSWHU� , KDYH WULHG WR VLWXDWH PRGHOV RI UDWLRQDO EHKDYLRU LQ WKHLU FRQ�

WH[W� %XLOGLQJ RQ WKH OLWHUDWXUH� , MXVWL¿HG WKH UHOHYDQFH RI DQ DSSURDFK WR UDWLRQDO

EHKDYLRU WKDW FRPELQHV D SURFHGXUDO GLPHQVLRQ ZLWK D FRQVHTXHQWLDO RQH� ([SORU�

LQJ WKH LQWHJUDWLRQ RI SURFHGXUDO MXGJPHQWV ZLWKLQ DQ DSSURSULDWH IRUPDO PRGHO KDV

56 , GR QRW FODLP WR EH WKH ¿UVW WR DUJXH WKDW YRWLQJ LV UDWLRQDO EHFDXVH LQGLYLGXDOV PD\ SUHIHU WR YRWH
DV DQ HWKLFDO YDOXH �VHH IRU LQVWDQFH %RXGRQ� ������ 6HH DOVR %UHQQDQ DQG +DPOLQ ������ DQG �6HQ�
������

57 .DKQHPDQ DQG 0LOOHU ������ XVH FRXQWHUIDFWXDOV WR VWXG\ QRUPV� $ FRXQWHUIDFWXDO UHDVRQLQJ DOVR
GH¿QHV DQ ³DSSURSULDWH´ RU ³VDWLV¿FLQJ´ VROXWLRQ LQ 6LPRQ ������ S� ����� 2Q WKH OLQN ZLWK HWKLFDO
YDOXHV� VHH IRU LQVWDQFH 6HQ ������� )RU WKH VHPLQDO WUHDWPHQW LQ LQWHQWLRQDO ORJLF� VHH /HZLV �������
%RWK SRLQWV GHVHUYH IXUWKHU LQYHVWLJDWLRQ�



��� &RQFOXVLRQ WR &KDSWHU � ��

EHHQ LGHQWL¿HG DV WKH REMHFWLYH RI WKLV GLVVHUWDWLRQ� 7KLV ¿UVW FKDSWHU SUHVHQWV VXFK D

PRGHO�

7KH DSSURDFK LV EDVHG RQ D PRGL¿FDWLRQ RI WKH ³HQWLW\ RI FKRLFH´� ,W FRQVLG�

HUV WKDW EHKDYLRU GRHV QRW UHYHDO FKRLFH DPRQJ ³REMHFWV´� EXW FKRLFH DPRQJ GXDO

HQWLWLHV FRPSRVHG RI D SURFHVV DQG RI LWV FRQVHTXHQFH DFFRUGLQJ WR D FRQVHTXHQFH

IXQFWLRQ� ,QVWHDG RI FRQVLGHULQJ WKDW UDWLRQDO LQGLYLGXDO EHKDYLRU FDQ EH UHÀHFWHG

E\ SUHIHUHQFHV RYHU FRQVHTXHQFHV RQO\� UDWLRQDO LQGLYLGXDO EHKDYLRU LV UHÀHFWHG E\

SUHIHUHQFHV RYHU SURFHVVHV FRPELQHG ZLWK SUHIHUHQFHV RYHU FRQVHTXHQFHV�

$OO QRWLRQV WR WKH H[FHSWLRQ RI WKH GLVWLQFWLRQV DPRQJ SUHIHUHQFHV DUH DOUHDG\

SUHVHQW LQ FRQVHTXHQWLDO PRGHOV� +RZHYHU� WKH VWUXFWXUDO PRGL¿FDWLRQV LW HQWDLOV

KDYH VLJQL¿FDQW LPSOLFDWLRQV�

,W DOORZV D GLVWLQFWLRQ EHWZHHQ FKRLFH DQG MXGJPHQWV WR EH H[SOLFLW� ,W WKXV GLV�

WLQJXLVKHV DPRQJ GLIIHUHQW QRWLRQV XVXDOO\ VXEVXPHG XQGHU WKH VDPH IRUPDO FRQFHSW

RI SUHIHUHQFHV� 7KLV LV IXUWKHU UH¿QHG E\ GLVWLQJXLVKLQJ MXGJPHQWV RQ SURFHVVHV IURP

MXGJPHQWV RQ FRQVHTXHQFHV� $V VXFK� MXGJPHQWV RQ WKH HQGV DUH GLVWLQJXLVKHG IURP

MXGJPHQWV DERXW WKH PHDQV WKHPVHOYHV� ,Q RWKHU ZRUGV� WKH PHDQV DUH QRW MXGJHG

RQO\ IRU WKH HQG WKH\ VHUYH� EXW DOVR IRU WKHPVHOYHV� 7KLV PDNHV H[SOLFLW WKH HWKLFDO

PD[LP WKDW WKH HQGV PD\ QRW MXVWLI\ WKH PHDQV�

)RUPDOO\� WKH PHUH FRQVLGHUDWLRQ RI D SUHIHUHQFH UHODWLRQ RYHU GXDO HQWLWLHV RI

WKH IRUP �SURFHVV� FRQVHTXHQFH� VLJQL¿FDQWO\ PRGL¿HV WKH FRQYHQWLRQDO VWUXFWXUH RI

IRUPDO PRGHOV RI UDWLRQDO EHKDYLRU� %HFDXVH WKH SURFHGXUDO DQG WKH FRQVHTXHQWLDO

GLPHQVLRQV RI EHKDYLRU DUH GHSHQGHQW RQ HDFK RWKHU� WKHUH LV D IRUP RI LUUHGXFLELOLW\

EHWZHHQ SURFHVVHV DQG FRQVHTXHQFHV� 7KH WUDGH�RII EHWZHHQ WKHP FDQQRW EH GL�

UHFWO\ REVHUYHG DV LW PD\ EH DPRQJ� IRU LQVWDQFH� SHDUV DQG DSSOHV� $[LRPDWLFDOO\�

WKHVH MXGJPHQWDO SUHIHUHQFHV FRPELQH WR IRUP EHKDYLRUDO SUHIHUHQFHV LQ D RQH�ZD\

LPSOLFDWLRQ� ,Q WKDW PDQQHU� WKH PRGHO UHPDLQV ³RSHQ´�

$ORQJ WKLV ¿UVW FKDSWHU� PDQ\ TXHVWLRQV KDYH EHHQ GHIHUUHG� $PRQJ WKH PRVW

LPSRUWDQW RQHV�

� :K\ FDQ¶W SURFHVV SUHIHUHQFHV EH LQWHJUDWHG ZLWKLQ FRQVHTXHQWLDO SUHIHUHQFHV"

� $UH H[SHFWHG XWLOLW\ WKHRU\ DQG JDPH WKHRU\ QHFHVVDULO\ FRQVHTXHQWLDO"

� +RZ PD\ FRQVHTXHQWLDO SUHIHUHQFHV EH TXDQWLWDWLYH RQ D FRQWLQXXP ZKLOH

SURFHVVHV ZRXOG UHPDLQ TXDOLWDWLYH DQG GLVFUHWH �VXFK DV IRU LQVWDQFH O\LQJ RU

QRW O\LQJ� YRWLQJ RU QRW YRWLQJ� HWF��"

,Q WKH QH[W FKDSWHU� WKH FRQVHTXHQFH IXQFWLRQ LV SUREDELOLVWLF DQG DV VXFK� DOORZV

FRQVHTXHQWLDO SUHIHUHQFHV WR EH PHDVXUHG TXDQWLWDWLYHO\� 7KLV SURYLGHV FOXHV WRZDUGV

DQVZHULQJ WKHVH TXHVWLRQV�



�� � &RPELQLQJ 3URFHVVHV DQG &RQVHTXHQFHV



&KDSWHU �

3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV

³7KXV IDU� ZH KDYH EHHQ GLVFXVVLQJ WKH SURSHUWLHV DQG TXDOLWLHV RI WKLQJV

PDLQO\ LQ VR IDU DV WKH\ PD\ EH DEVWUDFWHG IURP WKH SURFHVV LQ ZKLFK WKHVH

WKLQJV DUH DOZD\V FKDQJLQJ WKHLU SURSHUWLHV DQG TXDOLWLHV DQG EHFRPLQJ RWKHU

WKLQJV´�

'DYLG %RKP

��� 7KH ,QGHSHQGHQFH &RQGLWLRQ EHWZHHQ 3UREDELOLWLHV

DQG &RQVHTXHQFHV

7KH DSSURDFK WR XWLOLW\ SURSRVHG E\ YRQ 1HXPDQQ DQG 0RUJHQVWHUQ LQ WKH 7KHRU\ RI

*DPHV DQG (FRQRPLF %HKDYLRU ������ KDV KDG DQ LPPHQVH LPSDFW RQ IRUPDO PRG�

HOV RI UDWLRQDO EHKDYLRU��� %\ LQWURGXFLQJ SUREDELOLWLHV LQ WKHLU D[LRPDWL]DWLRQ� WKHLU

PRGHO DOORZ SUHIHUHQFHV WR EH PHDVXUHG DV TXDQWLWDWLYH SURSHUWLHV RI WKH HQWLWLHV RI

FKRLFH� L�H� WR PHDVXUH SUHIHUHQFHV RQ DQ LQWHUYDO²DOVR VDLG FDUGLQDO²VFDOH� 1RZD�

GD\V� WKH JHQHUDO SULQFLSOH RI H[SHFWHG XWLOLW\ WKHRU\ KDV EHHQ H[WHQVLYHO\ VWXGLHG

DQG GHYHORSHG� 7KH JHQHUDO YLHZ LV WKDW LW UHPDLQV WKH SURSHU QRUPDWLYH PRGHO RI

UDWLRQDO EHKDYLRU�

$ FHQWUDO LGHD RI WKH WKHRU\ LV WKH ³LQGHSHQGHQFH FRQGLWLRQ EHWZHHQ SUREDELOL�

WLHV DQG FRQVHTXHQFHV´� 7KLV FRQGLWLRQ DVVXPHV WKDW WKH XWLOLW\ RI FRQVHTXHQFHV LV

LQGHSHQGHQW IURP SUREDELOLWLHV DQG WKXV UHTXLUHV D IRUP RI ³VHSDUDELOLW\´ RI FRQVH�

TXHQWLDO SUHIHUHQFHV IURP SUREDELOLWLHV� 7KH D[LRPV RI H[SHFWHG XWLOLW\ WKHRU\ FDQ EH

IRUPXODWHG VXFK WKDW WKLV LQGHSHQGHQFH FRQGLWLRQ WRJHWKHU ZLWK D ZHDN RUGHULQJ DV�

VXPSWLRQ �VHH FKDSWHU �� DQG D FRQWLQXLW\ SURSHUW\� HQVXUH WKH TXDQWLWDWLYH PHDVXUH�

PHQW RI XWLOLW\� ,Q WKH H[SUHVVLRQ RI WKH WKHRU\ ZKHQ SUREDELOLWLHV DUH VXEMHFWLYH²WKH

WKHRU\ RI VXEMHFWLYH H[SHFWHG XWLOLW\²WKH LQGHSHQGHQFH FRQGLWLRQ WDNHV WKH IRUP RI

WKH ³VXUH�WKLQJ SULQFLSOH´� ,W LV FHQWUDO LQ 6DYDJH ������� ZKLFK UHMRLQV HDUO\ ZRUNV

RI 5DPVH\ ������ DQG GH )LQHWWL ������� ,W DOVR UHPDLQV DW WKH KHDUW RI WKH ODWHU

IRUPXODWLRQ RI $QVFRPEH DQG $XPDQQ ������� 7KLV GLVVHUWDWLRQ GRHV QRW IXUWKHU

GLVFXVV PRGHOV ZLWK ³VXEMHFWLYH SUREDELOLWLHV´���

,Q WKHLU DQDO\VLV RI WKH QRWLRQ DQG RI LWV GHYHORSPHQW� )LVKEXUQ DQG :DNNHU

������ H[SODLQ KRZ DQG ZK\

³LQGHSHQGHQFH� LQ DOO LWV VLPSOLFLW\ DQG VXEWOHW\� KDV EHHQ WKH PRVW FHQWUDO LGHD

58 4XRWHV DUH UHIHUULQJ WR WKH WKLUG HGLWLRQ� GDWHG ����� $Q LQVLJKWIXO UHWURVSHFWLYH LV JLYHQ E\
)LVKEXUQ ������� 0RVW IRUPDO GHYHORSPHQWV FDQ EH IRXQG LQ )LVKEXUQ ������� $ UHYLHZ LV DOVR
)LVKEXUQ �����E�� $Q H[SRVLWLRQ RI WKH SULQFLSOHV LV .UHSV �������

59 $ UHYLHZ FDQ EH IRXQG LQ )LVKEXUQ ������� $ UHYLHZ RI QRQ�H[SHFWHG XWLOLW\ PRGHOV FDQ EH IRXQG
LQ )LVKEXUQ �����D�� 0RUH JHQHUDO� DQRWKHU UHYLHZ LV )LVKEXUQ �����E��

��



�� � 3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV

LQ ULVN WKHRU\ VLQFH PLG�FHQWXU\´�

*LYHQ VRPH SUHIHUHQFHV� H[SHFWHG XWLOLW\ WKHRU\ DOORZV RWKHU SUHIHUHQFHV WR

EH IRUPDOO\ GHGXFHG EHFDXVH WKH\ IROORZ D VWUXFWXUH DQG V\VWHP RI D[LRPV WKDW LV

³FORVHG´� 7KLV LV DSSURSULDWHO\ FDOOHG D FULWHULRQ RI FRQVLVWHQF\ RI SUHIHUHQFHV� $V

D UHVXOW� D ULJRURXV HPSLULFDO LQYHVWLJDWLRQ RI WKH FRUUHVSRQGHQFH EHWZHHQ WKH WKH�

RU\ DQG DFWXDO UDWLRQDO EHKDYLRU LV SRVVLEOH HYHQ� IRU LQVWDQFH� ZKHQ WKH GLPLQLVKLQJ

PDUJLQDO YDOXH IRU PRQH\ RI D SDUWLFXODU LQGLYLGXDO LV QRW NQRZQ�

,QGHHG� V\VWHPDWLF DQG UHSURGXFLEOH HPSLULFDO YLRODWLRQV RI WKH WKHRU\ KDYH EHHQ

UDSLGO\ LGHQWL¿HG� $OWKRXJK H[SHFWHG XWLOLW\ WKHRU\ LV QRUPDWLYHO\ DSSHDOLQJ� LW LV

KRZHYHU IDLOLQJ GHVFULSWLYHO\���

0RVW DWWHPSWV WR UHFRQFLOH H[SHFWHG XWLOLW\ WKHRU\ ZLWK HPSLULFDO HYLGHQFH KDYH

SURSRVHG WR UHOD[ WKH LQGHSHQGHQFH FRQGLWLRQ EHWZHHQ FRQVHTXHQFHV DQG SUREDELO�

LWLHV WKDW OLHV DW WKH KHDUW RI PRGHO� 8QIRUWXQDWHO\� WKHVH ³QRQ�H[SHFWHG XWLOLW\´ WKH�

RULHV ORRVH PRVW RI WKH QRUPDWLYH SRZHU RI WKH RULJLQDO WKHRU\� 7KH\ LQGHHG GHYLDWH

IURP WKH IXQGDPHQWDO VWUXFWXUH RI OLQHDULW\ WKDW SURYLGHV H[SHFWHG XWLOLW\ WKHRU\ ZLWK

LWV PDWKHPDWLFDO HOHJDQFH DQG KLJK WUDFWDELOLW\��� 6XFK VWUXFWXUH LV DUJXDEO\ SDUW RI

WKH LQWXLWLYH DSSHDO RI H[SHFWHG XWLOLW\ WKHRU\ DQG RI LWV D[LRPV���

7KLV OHDGV WZR RI WKH PRVW SURPLQHQW UHVHDUFKHUV LQ WKH ¿HOG WR DUJXH WKDW ³WKH

QRUPDWLYH DQG WKH GHVFULSWLYH DQDO\VHV FDQQRW EH UHFRQFLOHG´ �7YHUVN\ DQG .DKQH�

PDQ ����� S� ����� ,W WKHQ EHFDPH DQ LPSRUWDQW VXEMHFW RI UHVHDUFK ERWK IRUPDOO\ DQG

HPSLULFDOO\� ³WKH WHQVLRQ EHWZHHQ QRUPDWLYH DQG GHVFULSWLYH FRQVLGHUDWLRQV FKDUDF�

WHUL]HV PXFK RI WKH VWXG\ RI MXGJPHQW DQG FKRLFH´ �.DKQHPDQ DQG 7YHUVN\ ����� S�

�������

$OWKRXJK H[SHFWHG XWLOLW\ WKHRU\ IRUPDOL]HV WKH FRQVLVWHQF\ RI UDWLRQDO EHKDYLRU�

LQGLYLGXDOV DUH QRW FRQVLVWHQW ZLWK WKHPVHOYHV� 7KH\ DGDSW DQG HYROYH� 7KHLU EHKDY�

LRU GHSHQGV RQ WKH FRQWH[W� RQ WKHLU H[SHULHQFH� RQ WKHLU NQRZOHGJH RI ZKDW WKH\

OLNH DQG RI ZKDW PD\ PDNH WKHP KDSS\� ,QGLYLGXDOV EHKDYH GHSHQGLQJ RQ WKH ZD\

WKH\ SHUFHLYH DQG H[SHFW WKLQJV� %HVLGHV� GLIIHUHQW LQGLYLGXDOV DUH QRW FRQVLVWHQW

ZLWK HDFK RWKHUV� HYHQ LQ WKH VDPH FRQWH[W� +RZ FRXOG D QRUPDWLYH WKHRU\ RI UDWLR�

QDOLW\ EH GHVFULSWLYHO\ YDOLG IRU HYHU\ERG\ DQG HYHU\ FRQWH[W" )RU LQVWDQFH� VRPH

LQGLYLGXDOV YLRODWH H[SHFWHG XWLOLW\ WKHRU\ ZKLOH RWKHUV GRQ¶W LQ WKH $OODLV SDUDGR[�

$ WKHRU\ WKDW ZRXOG UHFRPPHQG RQO\ RQH UDWLRQDO EHKDYLRU LQ VXFK D VLWXDWLRQ FRXOG

QRW EH GHVFULSWLYHO\ YDOLG IRU DOO LQGLYLGXDOV� $GDSWLYH EHKDYLRU� DQG WKXV� FRQWH[WXDO

VSHFL¿FLW\� VHHPV GHVFULSWLYHO\ XQDYRLGDEOH�

5: 7KH PRVW�ZHHO�NQRZQ YLRODWLRQV EHLQJ SRLQWHG E\ $OODLV ������ DQG (OOVEHUJ ������� $ERXW WKLV
YDVW VXEMHFW� VHH IRU LQVWDQFH 6FKRHPDNHU ������� %HOO HW DO� ������� /XFH ������� /XFH DQG :LQWHU�
IHOG ������� &DPHUHU DQG :HEHU ������� %HDUG DQG %HLO ������ LV VSHFLDOO\ UHOHYDQW LQ WKH SUHVHQW
FRQWH[W�

5; 7KLV PDWKHPDWLFDO QRWLRQ RI OLQHDULW\ VKRXOG QRW EH FRQIXVHG ZLWK WKH QRWLRQ RI OLQHDULW\ RI D
IXQFWLRQ RQ D UHDO YDULDEOH �VXFK DV PRQH\�� $ IRUPDO GH¿QLWLRQ LV SURYLGHG ODWHU RQ�

5< 6HH IRU LQVWDQFH )LVKEXUQ �����D� IRU D UHYLHZ DV ZHOO DV 0DFKLQD �����DE��
63 6HH DOVR IRU LQVWDQFH 7YHUVN\ DQG .DKQHPDQ ������� ������� .DKQHPDQ DQG 7YHUVN\ �������
$ UHFHQW DFFRXQW RI WKH UROH RI $� 7YHUVN\ LQ WKH DVFHQW RI ³EHKDYLRUDO HFRQRPLFV´ LV /DLEVRQ DQG
=HFNKDXVHU �������



��� 7KH 5ROH RI 3UREDELOLWLHV LQ ([SHFWHG 8WLOLW\ 7KHRU\ ��

6XFK D FRQWH[WXDO DSSURDFK WR UDWLRQDO EHKDYLRU VKRXOG QRW RYHUORRN WKH XVH�

IXOQHVV DQG OHJLWLPDF\ RI DQ DSSURDFK EDVHG RQ FRQVLVWHQF\� ,QGHHG� ZLWKRXW DQ\

FRQVLVWHQF\ DW DOO� ZKDW FRXOG EH VDLG DERXW UDWLRQDO EHKDYLRU" :KDW FRXOG EH H[�

SODLQHG DQG H[SHFWHG"

$WWHPSWLQJ WR LQWHJUDWH VRPH DGDSWLYH GLPHQVLRQ ZKLOH DYRLGLQJ DQ\ FRPSOHWH

UHODWLYLVP� WKH LGHD LV WR FRPELQH FRQVLVWHQF\ DQG FRQWH[W VSHFL¿FLW\ LQ D PRGHO

RI UDWLRQDO EHKDYLRU� ,W LV SURSRVHG WKDW MXGJPHQWV RQ FRQVHTXHQFHV DUH FRQVLVWHQW

DQG GR QRW GHSHQG RQ WKH FRQWH[W� ZKLOH MXGJPHQWV RQ SURFHVVHV PD\ FKDQJH DFURVV

FRQWH[WV� -XGJPHQWV RQ FRQVHTXHQFHV PD\ EH LQWHUSUHWHG DV UHÀHFWLQJ SURSHUWLHV RI

WKH FRQVHTXHQFHV WKHPVHOYHV� 7KH\ ³UHPDLQ WKH VDPH´ ZKHQ FRQVHTXHQFHV ³UHPDLQ

WKH VDPH´� )RUPDOO\� WKH\ IROORZ WKH VWUXFWXUH DQG D[LRPV RI H[SHFWHG XWLOLW\ WKH�

RU\� 2Q WKH RWKHU KDQG� MXGJPHQWV RQ SURFHVVHV PD\ EH LQWHUSUHWHG DV UHÀHFWLQJ WKH

SURSHUWLHV RI LQGLYLGXDOV WKHPVHOYHV� 7KH\ FKDQJH ZKHQ LQGLYLGXDOV FKDQJH� $V LQ

FKDSWHU �� SURFHVV SUHIHUHQFHV DQG FRQVHTXHQWLDO SUHIHUHQFHV FRPELQH LQ EHKDYLRU�

7KLV PRGHO LV SURSRVHG DV D WRRO WR PDNH ULJRURXV WKH LGHQWL¿FDWLRQ RI WKH FRQWH[WXDO

VSHFL¿FLW\ RI EHKDYLRU�

7KH QH[W VHFWLRQ LQWURGXFHV WKH QRWLRQV VXSSRUWLQJ WKLV OLQH RI DUJXPHQW� ,W LV

WKHQ GHYHORSHG DQG IRUPDOL]HG LQ D IROORZLQJ VHFWLRQ� ZKLFK DOVR LQFOXGH LQWHUSUHWLYH

FRPPHQWV� )LQDOO\� D VHFWLRQ LOOXVWUDWHV WKH PRGHO ZLWK WKH �GLV�XWLOLW\ RI JDPEOLQJ

DQG WKH $OODLV SDUDGR[�

��� 7KH 5ROH RI 3UREDELOLWLHV LQ ([SHFWHG 8WLOLW\ 7KHRU\

7KH VHFWLRQ UHFDOOV WKH UROH RI SUREDELOLWLHV LQ H[SHFWHG XWLOLW\ WKHRU\ DV DOORZLQJ DQ

LQWHUYDO PHDVXUHPHQW RI FRQVHTXHQWLDO SUHIHUHQFHV� ,W DOVR VKRZV WKH OLPLWV RI VXFK

D PHWKRGRORJ\ VR DV WR LQWURGXFH WKH UHOHYDQFH RI FRPELQLQJ H[SHFWHG XWLOLW\ WKHRU\

ZLWK D SURFHGXUDO GLPHQVLRQ�

����� 'LIIHUHQW W\SHV RI VFDOHV

)URP ���� WR ����� D FRPPLWWHH RI WKH %ULWLVK $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI

VFLHQFH GHEDWHG WKH SUREOHP RI PHDVXUHPHQW� ,Q SDUWLFXODU� WKH\ VWXGLHG WKH TXHVWLRQ

³LV LW SRVVLEOH WR PHDVXUH KXPDQ VHQVDWLRQ"´ ,Q D VHPLQDO DUWLFOH� 6WHYHQV ������ GLG

PXFK WR FODULI\ DQG V\QWKHVL]H WKH PDWWHU E\ SURSRVLQJ D GH¿QLWLRQ DQG D FODVVL¿FD�

WLRQ RI VFDOHV RI PHDVXUHPHQW���

$FFRUGLQJ WR 6WHYHQV� PHDVXUHPHQW UHIHUV WR WKH ³WKH DVVLJQPHQW RI QXPHUDOV WR

WKLQJV VR DV WR UHSUHVHQW IDFWV DQG FRQYHQWLRQV DERXW WKHP´ �LELG� S� ����� 7KHUH DUH

PDQ\ GLIIHUHQW ZD\V WR DVVLJQ QXPHUDOV WR HQWLWLHV� OHDGLQJ WR GLIIHUHQW VFDOHV�

³>7KHVH VFDOHV DUH@ SRVVLEOH LQ WKH ¿UVW SODFH RQO\ EHFDXVH WKHUH LV D FHUWDLQ

64 , GR QRW GLVFXVV KHUH WKH HYROXWLRQ RI WKH DSSURDFK VLQFH 6WHYHQV� /DWHVW GHYHORSPHQWV DUH UHIHUUHG
WR LQ /XFH ������� $ GHWDLOHG PDWKHPDWLFDO UHYLHZ LV /XFH DQG 1DUHQV ������� DQG D PRUH FRQFLVH
RQH LV /XFH DQG 1DUHQV ������� 2QH PD\ DOVR UHIHU WR .UDQW] HW DO� ������� 6FKZDJHU ������ SURYLGHV
DQ DVVHVVPHQW RI WKH UHSUHVHQWDWLRQDO WKHRU\ RI PHDVXUHPHQW�
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LVRPRUSKLVP EHWZHHQ ZKDW ZH FDQ GR ZLWK WKH DVSHFWV RI REMHFWV DQG WKH SURS�

HUWLHV RI WKH QXPHUDO VHULHV� >���@ 7KH LVRPRUSKLVP EHWZHHQ WKHVH SURSHUWLHV

RI WKH QXPHUDO VHULHV DQG FHUWDLQ HPSLULFDO RSHUDWLRQV ZKLFK ZH SHUIRUP ZLWK

REMHFWV SHUPLWV WKH XVH RI WKH VHULHV DV D PRGHO WR UHSUHVHQW DVSHFWV RI WKH HP�

SLULFDO ZRUOG´ �LELG� S� �����

6WHYHQV LGHQWL¿HV IRXU W\SHV RI VFDOH� QRPLQDO� RUGLQDO� LQWHUYDO� DQG UDWLR VFDOHV�

,Q WHUPV RI VHPDQWLF� ³ERWK RUGLQDO DQG LQWHUYDO VFDOHV KDYH DW WLPHV EHHQ FDOOHG LQ�

WHQVLYH� DQG ERWK LQWHUYDO DQG UDWLR VFDOHV KDYH VRPHWLPHV EHHQ ODEHOHG H[WHQVLYH´

�LELG� S� ����� , UHVWULFW KHUH WKH XVH RI DQ LQWHQVLYH PHDVXUHPHQW IRU RUGLQDO VFDOHV�

)ROORZLQJ /XFH �H�J� ������ , ODWHU XVH WKH ZRUG ³H[WHQVLYH VWUXFWXUH´ IRU LQWHUYDO

VFDOHV RU UDWLR VFDOHV�

1RPLQDO VFDOHV DUH PHUHO\ ³ODEHOV´ WKDW GLVWLQJXLVK WKLQJV� RU PRUH JHQHUDOO\

VSHDNLQJ� ³HQWLWLHV´��� )RU WKHVH� ³ZRUGV RU OHWWHUV ZRXOG VHUYH DV ZHOO´� 7KHUH�

IRUH� ³WKLV VFDOH IRUP UHPDLQV LQYDULDQW XQGHU WKH JHQHUDO VXEVWLWXWLRQ RU SHUPXWDWLRQ

JURXS �VRPHWLPHV FDOOHG WKH V\PPHWULF JURXS RI WUDQVIRUPDWLRQV�´ �6WHYHQV �����

S� �����

,QWURGXFLQJ WKH QRWLRQ RI RUGHU� RUGLQDO VFDOHV UHÀHFW D UDQNLQJ RI HQWLWLHV� $V

DQ H[DPSOH� LI D SHDU KDV D EHWWHU WDVWH WKDQ DQ DSSOH� LW LV DVVLJQHG WKH UDQN � ZKLOH

WKH DSSOH LV DVVLJQHG WKH UDQN �� ³6LQFH DQ\ µRUGHU�SUHVHUYLQJ¶ WUDQVIRUPDWLRQ ZLOO

OHDYH WKH VFDOH IRUP LQYDULDQW� WKLV VFDOH KDV WKH VWUXFWXUH RI ZKDW PD\ EH FDOOHG WKH

LVRWRQLF RU RUGHU�SUHVHUYLQJ JURXS´ �LELG� S� ����� 7KH QH[W VXE�VHFWLRQ SUHVHQWV KRZ

HDUO\ PRGHOV RI UDWLRQDO EHKDYLRU UHO\ RQ VXFK RUGLQDO VFDOHV�

7KH W\SH RI VFDOH GHWHUPLQHV ZKLFK VWDWLVWLFV DUH PHDQLQJIXO� 0RVW RI WKHVH

VWDWLVWLFV DUH QRW DSSOLFDEOH LI WKH XQGHUO\LQJ PHDVXUHPHQW LV RUGLQDO �LELG�� S� �����

³LQ WKH VWULFWHVW SURSHUW\ WKH RUGLQDU\ VWDWLVWLFV LQYROYLQJ PHDQV DQG VWDQGDUG

GHYLDWLRQV RXJKW QRW WR EH XVHG ZLWK WKHVH VFDOHV� IRU WKHVH VWDWLVWLFV LPSO\ D

NQRZOHGJH RI VRPHWKLQJ PRUH WKDQ WKH UHODWLYH UDQN�RUGHU RI GDWD� >���@ :KHQ

RQO\ WKH UDQN�RUGHU GDWD LV NQRZQ� ZH VKRXOG SURFHHG FDXWLRXVO\ ZLWK RXU

VWDWLVWLFV� DQG HVSHFLDOO\ ZLWK WKH FRQFOXVLRQ ZH GUDZ IURP WKHP�́

3URYLGLQJ PRUH VWUXFWXUH� LQWHUYDO VFDOHV DWWHPSW WR UHÀHFW WKH H[WHQW WR ZKLFK

HQWLWLHV GLIIHU �LELG�� S� �����

³ZLWK WKH LQWHUYDO VFDOH ZH FRPH WR D IRUP WKDW LV µTXDQWLWDWLYH¶ LQ WKH RUGLQDU\

VHQVH RI WKH ZRUG� $OPRVW DOO WKH XVXDO VWDWLVWLFDO PHDVXUHV DUH DSSOLFDEOH KHUH�

XQOHVV WKH\ DUH WKH NLQGV WKDW LPSO\ D NQRZOHGJH RI D µWUXH¶ ]HUR SRLQW�́

&RUUHVSRQGLQJ WR WKH JHQHUDO OLQHDU JURXS RI WUDQVIRUPDWLRQV� LQWHUYDO VFDOHV

SURYLGH D PDWKHPDWLFDO VWUXFWXUH WKDW LV SDUWLFXODUO\ FRQYHQLHQW LQ WHUP RI WUDFWDELO�

LW\� 7KH\ KRZHYHU UHTXLUH ³D GHWHUPLQDWLRQ RI HTXDOLW\ RI LQWHUYDOV RU GLIIHUHQFHV´

�LELG� S� ����� )RU PRGHOV RI UDWLRQDO EHKDYLRU� WKH LVVXH LV WR ¿QG D SURSHU HPSLU�

65 6HPDQWLF LV UHOHYDQW ZKHQ RQH ZDQWV WR GLVWLQJXLVK HQWLWLHV WKDW DUH ³UHODWLRQDO´ IURP HQWLWLHV WKDW
DUH ³VXEVWDQWLWYH´� RU HTXLYDOHQWO\ ³H[WHQVLYH´� 7KH WHUPV ³WKLQJV´ RU ³REMHFWV´ WHQG WR GULYH LQWXLWLRQ
WR D VXEVWDQWLWYH LQWHUSUHWDWLRQ�
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LFDO RSHUDWLRQ WKDW ZRXOG DOORZ FRPSDULVRQ RI WKH W\SH� ³, SUHIHU SHDUV WR DSSOHV

µPRUH¶ WKDQ EDQDQDV WR RUDQJHV´ WR EH HPSLULFDOO\ PHDQLQJIXO� 7KH GLVWLQFW VROX�

WLRQV WR WKLV LVVXH� SURSRVHG E\ 3DUHWR DQG ODWHU E\ YRQ 1HXPDQQ DQG 0RUJHQVWHUQ

LV ODWHU SUHVHQWHG�

, VKDOO DOVR PHQWLRQ WKDW UDWLR VFDOHV DJDLQ UH¿QH WKH LQWHUYDO VFDOH E\ DOVR UH�

ÀHFWLQJ FRPSDULVRQV RI UDWLRV RI WKH QXPEHUV WKDW DUH DVVLJQHG WR HQWLWLHV� $V VXFK�

UDWLR VFDOHV DUH GLVWLQJXLVKHG IURP LQWHUYDO VFDOHV E\ WKH VSHFL¿FDWLRQ RI D QDWXUDO

]HUR� 7KH\ DUH WKH PRVW XVHG LQ SK\VLFV DQG PD\ EH FRQIXVHG ZLWK LQWHUYDO VFDOHV�

6WHYHQV HYRNHV GDWHV DV DQ H[DPSOH RI DQ LQWHUYDO VFDOH ZKLOH SHULRGV RI WLPH IRUP

D UDWLR VFDOH� ,QGHHG� GLIIHUHQFHV EHWZHHQ GDWHV DUH FRPSDUHG ZKLOH WKHLU UDWLR GRHV

QRW PHDQ DQ\WKLQJ� 2Q WKH RWKHU KDQG� ZH FDQ HDVLO\ KDYH D SHULRG RI WLPH WZLFH DQ�

RWKHU� )RU UDWLRQDO EHKDYLRU� WKHUH DUH GLI¿FXOWLHV IRU D QDWXUDO ]HUR WR EH IRUPDOO\

GH¿QHG� DOWKRXJK LW LV HPSLULFDOO\ GHPRQVWUDWHG WKDW LQGLYLGXDOV XVH RQH���

����� 7KH 6ROXWLRQ 3URSRVHG E\ 3DUHWR� &RPSDULQJ 3UHIHUHQFH

'LIIHUHQFHV

7KH FODVVLFDO VROXWLRQ IRU FRQVWUXFWLQJ DQ LQWHUYDO VFDOH LQ WKH FRQWH[W RI LQGLYLGXDO

SUHIHUHQFHV KDV EHHQ SURSRVHG E\ 3DUHWR ������� ,W DVVXPHV WKDW LQGLYLGXDOV DUH

GLUHFWO\ FRPSDULQJ WKH H[WHQW WR ZKLFK WKH\ SUHIHU VRPHWKLQJ WR VRPHWKLQJ HOVH�

)RU LQVWDQFH� DQ LQGLYLGXDO VWDWHV ³, SUHIHU SHDUV WR DSSOHV µPRUH¶ WKDQ EDQDQDV WR

RUDQJHV´� 'HQRWLQJ VXFK FRPSDULVRQ  � WKH 3DUHWR VROXWLRQ LQWURGXFHV WKH EDVLF

RSHUDWLRQ�
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,I ZH FRQVLGHU D VFDOH � WKDW DVVLJQV D QXPEHU WR IUXLWV� VXFK D VFDOH PXVW SUH�

VHUYH WKHVH FRPSDULVRQV RI GLIIHUHQFHV� 7KLV FDQ EH ZULWWHQ�
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7KURXJK D GLUHFW FRPSDULVRQ RI GLIIHUHQFHV LQ SUHIHUHQFHV� 3DUHWR WKXV FRQ�

VWUXFWV D XWLOLW\ IXQFWLRQDO WKDW LV PHDVXULQJ SUHIHUHQFHV RQ DQ LQWHUYDO VFDOH� :LWKRXW

HQWHULQJ LQWR WKH WHFKQLFDO GHWDLOV RI WKLV VROXWLRQ� WKH LVVXH RI WKH OLQN ZLWK REVHUYD�

WLRQ LV UDLVHG LQ WKH IROORZLQJ VXE�VHFWLRQ���

66 7KH LVVXH LV VOLJKWO\ GHDOW ZLWK ODWHU RQ�
67 )LVKEXUQ ������ FKDSWHU �� SURYLGHV DOO QHFHVVDU\ WHFKQLFDO GHWDLOV RQ WKLV SRLQW� VHH DOVR )LVKEXUQ
������� )RU D GLVFXVVLRQ RI WKH OLQN ZLWK D IXQFWLRQDO WKDW LV DGGLWLYH LQ WKH GLIIHUHQW NLQGV RI IUXLWV�
RQH PD\ UHIHU WR )LVKEXUQ DQG :DNNHU �������
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����� 7KH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ¶ 6ROXWLRQ� &RPSDULQJ

3UREDELOLVWLF &RQVHTXHQFHV

7KH GLI¿FXOW\ RI WKH VROXWLRQ SURSRVHG E\ 3DUHWR UHVLGHV LQ WKH HPSLULFDO QDWXUH RI WKH

FRPSDULVRQ H[SUHVVHG LQ H[SUHVVLRQ ������ +RZ FDQ VXFK D MXGJPHQW EH REWDLQHG"

)ROORZLQJ 6WLJOHU ������ S� �����

³ZH FDQ FRQVWUXFW D XQLTXH WRWDO XWLOLW\ IXQFWLRQ LI WKH FRQVXPHU FDQ WHOO XV WKH

PDJQLWXGH RI WKH XWLOLW\ JDLQHG IURP RQH LQGLIIHUHQFH FXUYH �,�� WR D VHFRQG

�,�� UHODWLYH WR WKH XWLOLW\ JDLQHG E\ D PRYH IURP �,�� WR �,���́

:KHQ 6WLJOHU VSHDNV DERXW D ³XWLOLW\ IXQFWLRQ´� KH PHDQV WKH VFDOH � DERYH�

WKDW LV D IXQFWLRQDO WKDW DVVLJQV D QXPEHU WR HDFK HQWLW\ RQ ZKLFK SUHIHUHQFHV DSSO\�

6WLJOHU SHUIHFWO\ LOOXVWUDWHV WKDW WKH 3DUHWR VROXWLRQ LV QRW EDVHG RQ FKRLFH DV WKH

REVHUYDEOH SULPLWLYH RI WKH PRGHO� ,QGLYLGXDOV DUH DVVXPHG WR ³WHOO´ ZKDW WKH\ SUHIHU�

WKH\ DUH QRW UHTXLUHG WR DFW DFFRUGLQJ WR VXFK SUHIHUHQFHV�

)RU YRQ 1HXPDQQ DQG 0RUJHQVWHUQ� WKLV GHSDUWV IURP WKH SULQFLSOH WKDW UDWLRQDO

EHKDYLRU LV WKH RQO\ REVHUYDEOH RQ ZKLFK WKH IRUPDO PRGHO VKRXOG UHO\� ,Q LWVHOI� D

YHUEDO VWDWHPHQW GRHV QRW FRQVWLWXWH DQ REVHUYDWLRQ RI GLIIHUHQFHV LQ SUHIHUHQFHV���

9RQ 1HXPDQQ DQG 0RUJHQVWHUQ WKXV UHMHFW WKH 3DUHWR VROXWLRQ �YRQ 1HXPDQQ

DQG 0RUJHQVWHUQ ����� SS� �������

³VLQFH LW GRHV QRW VHHP WKDW WKLV UHODWLRQ >DQ HTXDOLW\ UHODWLRQ IRU XWLOLW\ GLI�

IHUHQFHV@ LV UHDOO\ D µQDWXUDO¶ RQH²L�H� RQH ZKLFK FDQ EH LQWHUSUHWHG E\ UH�

SURGXFLEOH REVHUYDWLRQV²WKH VXJJHVWLRQ >RI 3DUHWR@ GRHV QRW DFKLHYH WKH SXU�

SRVH´�

,W LV LQGHHG WKH SXUSRVH RI YRQ 1HXPDQQ DQG0RUJHQVWHUQ WR LQWURGXFH D UHODWLRQ

RI SUHIHUHQFH WKDW FRQVLGHUV FKRLFH WKH OHJLWLPDWH HPSLULFDO REVHUYDEOH�

9RQ 1HXPDQQ DQG 0RUJHQVWHUQ VWDUW IURP SUHIHUHQFHV RYHU SUREDELOLVWLF FRQVH�

TXHQFHV� 7KHVH SUREDELOLVWLF FRQVHTXHQFHV FRQVLVW RI FRPELQDWLRQV RI FRQVHTXHQFHV

ZLWK SUREDELOLWLHV��� $V DQ H[DPSOH FRQVLGHU WKH IROORZLQJ FRPSDULVRQ EHWZHHQ D

SHDU DQG DQ RUDQJH REWDLQHG ZLWK SUREDELOLW\ �� HDFK� DQG DQ DSSOH DQG D EDQDQD

REWDLQHG ZLWK SUREDELOLW\ �� HDFK�

68 9RQ 1HXPDQQ¶V SRVLWLRQ DERXW WKH D[LRPDWLF PHWKRG DSSHDUV FOHDUO\ LQ WKH IROORZLQJ VWDWHPHQW
�YRQ 1HXPDQQ� ����� S� ��� ³$[LRPDWL]LQJ WKH EHKDYLRU RI HOHPHQWV PHDQV WKLV� :H DVVXPH WKDW WKH
HOHPHQWV KDYH FHUWDLQ ZHOO�GH¿QHG� RXWVLGH� IXQFWLRQDO FKDUDFWHULVWLFV� WKDW LV� WKH\ DUH WR EH WUHDWHG
DV µEODFN ER[HV¶� 7KH\ DUH YLHZHG DV DXWRPDWLVPV� WKH LQQHU VWUXFWXUH RI ZKLFK QHHG QRW EH GLVFORVHG�
EXW ZKLFK DUH DVVXPHG WR UHDFW WR FHUWDLQ XQDPELJXRXVO\ GH¿QHG VWLPXOL� E\ FHUWDLQ XQDPELJXRXVO\
GH¿QHG UHVSRQVHV´�

69 9RQ 1HXPDQQ DQG 0RUJHQVWHUQ UHIHUV WR ³XWLOLWLHV´� , LQWHQG WR XVH LQVWHDG ³SUREDELOLVWLF FRQVH�
TXHQFHV´ LQ WKLV H[DFW VHQVH LQ RUGHU WR DYRLG FRQIXVLRQ EHWZHHQ ³XWLOLWLHV´ LQ WKH YRQ 1HXPDQQ DQG
0RUJHQVWHUQ VHQVH DQG D ³XWLOLW\ IXQFWLRQ´ LQ WKH FRQYHQWLRQDO VHQVH�
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$VVXPLQJ WKDW VXFK D SUHIHUHQFH ZDV REVHUYDEOH� YRQ 1HXPDQQ DQG 0RUJHQ�

VWHUQ VKRZ WKDW ZH FDQ WKHQ FRQVWUXFW D VFDOH � DFFRUGLQJ WR ZKLFK WKH DERYH SUHIHU�
HQFH LV ZULWWHQ�
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$OJHEUDLFDOO\� WKLV LQHTXDOLW\ LV WKHQ HTXLYDOHQW WR
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$V D UHVXOW� WKH FRQVLGHUDWLRQ RI SUHIHUHQFHV RYHU SUREDELOLVWLF FRQVHTXHQFHV

UHVWULFWV WKH PHDVXUHPHQW RI SUHIHUHQFHV WR DQ LQWHUYDO VFDOH�

'LIIHUHQFHV LQ SUHIHUHQFHV DUH QRW DVVXPHG DV DQ HPSLULFDO SULPLWLYH DV WKH\ DUH

LQ WKH 3DUHWR VROXWLRQ� 'LIIHUHQFHV LQ SUHIHUHQFHV DUH GHULYHG DOJHEUDLFDOO\ IURP FRQ�

VLVWHQW SUHIHUHQFHV RYHU SUREDELOLVWLF FRQVHTXHQFHV� 7KHVH ODWWHU SUHIHUHQFHV DUH DV�

VXPHG WR EH HPSLULFDOO\ REVHUYDEOH E\ YRQ 1HXPDQQ DQG0RUJHQVWHUQ� %HFDXVH LW LV

PRUH ³QDWXUDOO\´ OLQNHG ZLWK REVHUYDWLRQ� WKLV SURFHGXUH LV PRUH OHJLWLPDWH WKDQ WKH

RQH SURSRVHG E\ 3DUHWR� 1HYHUWKHOHVV� WKH VRPHKRZ ³VXEWOH´ GLVWLQFWLRQ EHWZHHQ GL�

UHFW FRPSDULVRQ RI SUHIHUHQFHV GLIIHUHQFHV DQG WKHLU DOJHEUDLF GHULYDWLRQ IURP VLPSOH

FRPSDULVRQ EHWZHHQ SUREDELOLVWLF FRQVHTXHQFH KDV FUHDWHG D FRQVLGHUDEOH DPRXQW RI

FRQIXVLRQ���

/LNH SHDUV DQG DSSOHV LQ WKH DERYH H[DPSOH� TXDOLWDWLYHO\ GLVWLQFW HQWLWLHV FDQ EH

DVVLJQHG D TXDQWLW\ WKDW UHSUHVHQW ERWK SUHIHUHQFHV DQG GLIIHUHQFHV LQ SUHIHUHQFHV�

7KLV LV EHFDXVH WKH\ DUH VXEVXPHG XQGHU WKH VDPH W\SH RI HQWLWLHV WKURXJK WKH FRP�

ELQDWLRQ ZLWK SUREDELOLWLHV� DQG WKDW WKHVH SUREDELOLVWLF FRQVHTXHQFHV IRUP D KRPR�

JHQHRXV FRQWLQXXP�

7KH QRWLRQ RI D KRPRJHQHRXV FRQWLQXXP LV FHQWUDO LQ WKH LVVXH RI PHDVXUHPHQW���

,W FRQVLVWV LQ DQ VWUXFWXUH� FDOOHG H[WHQVLYH� WKDW LV FRPSRVHG RI HQWLWLHV WKDW DUH DV

³VPDOO DV \RX ZLVK´ DQG WKDW DUH ³LQGLVWLQJXLVKDEOH´ IURP HDFK RWKHU� $ EDVLF SULQ�

FLSOH RI TXDQWLWDWLYH PHDVXUHPHQW LV WKHQ WR FRPSDUH HQWLWLHV RI VXFK D VWUXFWXUH E\

WKHLU ³TXDQWLW\´� ,QWXLWLYHO\� RQH PD\ VHH WKH SURFHGXUH DV FRQVWUXFWLQJ D RQH�WR�

RQH FRUUHVSRQGHQFH EHWZHHQ HQWLWLHV DFURVV GLVMRLQW VXEVHWV RI WKH VWUXFWXUH� 7KHQ�

6: ,Q VHYHUDO RFFDVLRQV� )LVKEXUQ FODUL¿HG WKH PDWWHU DQG WKLV VHFWLRQ KHDYLO\ GUDZV RQ KLV ZRUN� )RU
WKH RULJLQDO DUJXPHQW� VHH IRU LQVWDQFH )LVKEXUQ ������ ������ )LVKEXUQ DQG :DNNHU ������� 2Q PD\
DOVR FRQVXOW 0DOLQYDXG ������� 7KHVH LVVXHV DUH IXUWKHU GLVFXVVHG LQ WKH QH[W VHFWLRQ�

6; 6HH IRU LQVWDQFH /XFH DQG 1DUHQV ������ DQG WKH UHIHUHQFHV DOUHDG\ SURYLGHG�
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IRU HDFK WZR VXEVHWV� RQH PD\ FRQWDLQ HQWLWLHV QRW UHODWHG WR WKH RWKHU� WKLV SURYLG�

LQJ VRPH FULWHULRQ WKDW WKLV VXEVHW LV ³ELJJHU´ WKDQ WKH RWKHU� 2QFH WKH VWUXFWXUH LV

IRUPXODWHG LQ WHUPV RI GLVMRLQW VHWV� DQG WKDW WKH UHDVRQLQJ DERYH LV DSSOLHG WR DQ\

WZR GLVMRLQW VHWV RI WKH VWUXFWXUH� LW EHFRPHV SRVVLEOH WR FRQVWUXFW DQ LVRPRUSKLVP

EHWZHHQ WKH VWUXFWXUH DQG WKH VHW RI UHDO QXPEHUV���

7KH FRQVLGHUDWLRQ RI DQ RSHUDWLRQ DPRQJ HQWLWLHV WKDW DOZD\V UHVXOW LQ DQRWKHU

HQWLW\ RI WKH H[WHQVLYH VWUXFWXUH HQVXUHV WKDW HQWLWLHV DUH LQGLVWLQJXLVKDEOH��� 7KLV

LV SUHFLVHO\ ZKDW YRQ 1HXPDQQ DQG 0RUJHQVWHUQ SURSRVH WKURXJK WKH FRPELQDWLRQ

RI FRQVHTXHQFHV ZLWK SUREDELOLWLHV �WKLV LV WKHLU VHFRQG ³QDWXUDO RSHUDWLRQ´�� ,Q WKLV

PDQQHU� WKH LQGLVWLQJXLVKDEOH HQWLWLHV RI WKH H[WHQVLYH VWUXFWXUH RI YRQ 1HXPDQQ DQG

0RUJHQVWHUQ DUH ³VKLIWV´ LQ SUREDELOLWLHV� $ VR�FDOOHG ³$UFKLPHGHDQ D[LRP´ HQVXUHV

WKDW WKHVH ³VKLIWV´ FDQ EH DV ³VPDOO DV \RX ZLVK´�

,Q WKDW OLJKW� WKH QRWLRQ RI ³VXEVWDQWLYH´ HQWLWLHV DQG RI ³H[WHQVLYH´ HQWLWLHV DUH

UHÀHFWLQJ WKH VDPH LGHD� ,W FRQVLVWV LQ DQ DVVXPSWLRQ WKDW WKH ³FRPSRVLWLRQ´ RI WKHVH

HQWLWLHV GR QRW PRGLI\ WKHLU LQWULQVLF SURSHUWLHV� 7KH IROORZLQJ WZR SRLQWV DUH WKHQ

SURSRVHG IRU FRQVLGHUDWLRQ�

�� QRWKLQJ LV VDLG DERXW ZKHWKHU LW LV ³EHWWHU WR KDYH PRUH´ RU ³EHWWHU WR KDYH OHVV´

RI WKHVH HQWLWLHV�

�� LW LV VXSSRVH WKDW QR GLVWLQFWLRQ LV PDGH EHWZHHQ WKH SURSHUWLHV RI D ³ZKROH´

DQG WKH SURSHUWLHV RI LWV ³SDUWV´���

, QRZ SURSRVH WR LOOXVWUDWH KRZ GLI¿FXOWLHV HQFRXQWHUHG ZLWK H[SHFWHG XWLOLW\

WKHRU\ FDQ EH LQWHUSUHWHG LQ OLJKW RI WKHVH WZR SRLQWV� L�H� WKDW WKHVH ³DEVWUDFWHG´

SURSHUWLHV PD\ EH UHOHYDQW LQ WHUPV RI SUHIHUHQFHV�

����� -XGJPHQWV $EVWUDFWHG E\ WKH YRQ 1HXPDQQ DQG

0RUJHQVWHUQ 6ROXWLRQ

7KH ¿UVW W\SH RI MXGJPHQWV WKDW PXVW EH H[FOXGHG IURP WKH PHWKRGRORJ\ EULHÀ\ GLV�

FXVVHG DERYH LV EHWZHHQ D SRVLWLYH DQG D QHJDWLYH H[WHQVLYH VWUXFWXUH� ,QWXLWLYHO\� D

6< 7KLV FRUUHVSRQGV WR D IXQGDPHQWDO UHVXOW LQ PDWKHPDWLFV NQRZQ DV +|OGHU¶V WKHRUHP� /XFH ������
S� ��� SUHVHQWV LW DV IROORZV� ³HYHU\ $UFKLPHGHDQ RUGHUHG JURXS LV LVRPRUSKLF WR D VXEJURXS RI WKH
DGGLWLYH UHDOV �RU HTXDOO\� RI WKH PXOWLSOLFDWLYH SRVLWLYH UHDOV�� 6XFK VWUXFWXUHV� FDOOHG H[WHQVLYH�
FRQVLVW RI D VHW D RI HOHPHQWV WKDW H[KLELW WKH DWWULEXWH WR EH PHDVXUHG� DQ RUGHULQJ RI D> (> E\ WKDW
DWWULEXWH² VR LI d> e 5 D>d ( e PHDQV WKDW d H[KLELWV DW OHDVW DV PXFK RI WKH DWWULEXWH DV GRHV e� DQG
D ELQDU\ RSHUDWLRQ � RQ D RI FRPELQLQJ HOHPHQWV VR WKDW d � e H[KLELWV WKH DWWULEXWH� 0DVV DQG OHQJWK
DUH SURWRW\SLFDO´� .UDQW] HW DO� ������ LV DOVR D VHPLQDO UHIHUHQFH�

73 2QH PD\ UHIHU WR /XFH DQG 1DUHQV ������ S� ������ ³)RU HDFK SDLU RI REMHFWV� d DQG e� LQ WKH
TXDOLWDWLYH GRPDLQ� WKHUH H[LVWV DQ DXWRPRUSKLVP RI WKDW GRPDLQ WKDW WDNHV d LQWR e� 7KLV SURSRVLWLRQ
LV WKH FKDUDFWHUL]DWLRQ RI KRPRJHQHLW\ XVHG LQ PDWKHPDWLFDO ORJLF� DQG LW FDQ EH VKRZQ WKDW IRU SDU�
WLFXODUO\ SRZHUIXO ODQJXDJHV GHVFULELQJ WKH GRPDLQ� LW LV HTXLYDOHQW WR VD\LQJ WKDW WKH REMHFWV RI WKH
GRPDLQ DUH LQGLVWLQJXLVKDEOH IURP RQH DQRWKHU�́

74 7KH ¿UVW SRLQW EXLOGV RQ WKH QRWLRQ RI D ³SRVLWLYH´ RU ³QHJDWLYH´ H[WHQVLYH VWUXFWXUH �VHH IRU
LQVWDQFH .UDQW] HW DO�� ������ 7KH VHFRQG RQ WKH LVVXH RI H[WHQVLYH YHUVXV LQWHQWLRQDO GH¿QLWLRQV�
7KHUH LV QR VXEVWDQWLYH QRYHOW\ KHUH �H�J� YRQ 1HXPDQQ DQG 0RUJHQVWHUQ� ����� �����



��� 7KH 5ROH RI 3UREDELOLWLHV LQ ([SHFWHG 8WLOLW\ 7KHRU\ ��

SRVLWLYH VWUXFWXUH LV PDGH RI D KRPRJHQHRXV VXEVWDQFH IRU ZKLFK WKH ³PRUH WKH EHW�

WHU´ ZKLOH D QHJDWLYH VWUXFWXUH LV PDGH RI D KRPRJHQHRXV VXEVWDQFH IRU ZKLFK ³WKH

OHVV WKH EHWWHU´� $Q KRPRJHQHRXV FRQWLQXXP PXVW EH LQWHUSUHWHG HLWKHU DV SRVLWLYH�

HLWKHU DV QHJDWLYH� ,QGHHG� LI LW LV ERWK� WKHQ LW LV QRW KRPRJHQHRXV EXW KDV D VLQJX�

ODULW\ ZKLFK FRUUHVSRQGV WR VRPH ³QDWXUDO ]HUR´� 7KLV UHVWULFWV WKH IRUPXODWLRQ RI

D SUREOHP� )RU LQVWDQFH� LW LV QRW SRVVLEOH WR LQWHJUDWH WKH GLVWLQFWLRQ EHWZHHQ JDLQV

�WKH PRUH WKH EHWWHU� DQG ORVVHV �WKH OHVV WKH EHWWHU� LQ WKH PHDVXUHPHQW RI SUHIHU�

HQFHV� $V D UHVXOW� HQWLWLHV WR EH MXGJHG PXVW EH LQWHUSUHWHG LQ WHUPV RI VRPH ³¿QDO

ZHDOWK´ ZKRVH LQFUHDVH LV D JDLQ DQG ZKRVH GHFUHDVH LV D ORVV� $V WKHUH LV QR GLV�

WLQFWLRQ EHWZHHQ JDLQV DQG ORVVHV LQ H[SHFWHG XWLOLW\ WKHRU\� WKHUH LV QR QRWLRQ RI

VWDWXV�TXR HLWKHU� ZKLOH HPSLULFDOO\� LW LV VKRZQ WR SOD\ D VLJQL¿FDQW UROH���

7KLV LV RI LPSRUWDQFH ZKHUH IDLUQHVV MXGJPHQWV DUH FRQFHUQHG� ,I D SURFHVV LI

IDLU DQG DQRWKHU LV XQIDLU� WKHQ WKH ³PRUH IDLU� WKH EHWWHU´ ZKLOH ³WKH OHVV XQIDLU WKH

EHWWHU´� &RQVLGHULQJ VXFK D GLFKRWRP\²W\SLFDO IRU HWKLFDO MXGJPHQWV� FUHDWHV D

VLQJXODULW\ WKDW UXOHV RXW WKH KRPRJHQHLW\ RI WKH FRQWLQXXP� DQG WKXV WKH H[SHFWHG

XWLOLW\ WKHRU\�

7XUQLQJ WR WKH VHFRQG SRLQW UHODWHG WR WKH ZKROH DQG LWV SDUWV� WKH IROORZLQJ TXRWH

IURP 6WLJOHU LV HQOLJKWHQLQJ� DOWKRXJK LW VKRXOG EH LQWHUSUHWHG FDXWLRXVO\ EHFDXVH LW

GRHV QRW UHIHU WR SUREDELOLVWLF FRQVHTXHQFH�

³:KHQ LW ZDV VXJJHVWHG WKDW WKH PDUJLQDO XWLOLW\ RI WKH ODVW \DUG RI FDUSHW

QHFHVVDU\ WR FRYHU D ÀRRU ZDV JUHDWHU WKDQ WKDW RI IHZHU \DUGV� WKH WKHRU\ ZDV

PRGL¿HG WR PDNH WKH FRYHULQJ RI WKH HQWLUH ÀRRU WKH XQLW RI XWLOLW\ DQDO\VLV´

������ S� �����

7KH DERYH TXRWH LOOXVWUDWHV WKDW WKH PHWKRGRORJ\ RI PHDVXUHPHQW GRHV QRW DO�

ORZ WR PDNH D GLVWLQFWLRQ EHWZHHQ WKH ZKROH DQG LWV SDUWV� ,Q WKH FRQWH[W RI H[SHFWHG

XWLOLW\ WKHRU\� WKLV LVVXH WDNHV WKH IRUP RI WKH ³FHUWDLQW\ HIIHFW´ RU RI WKH ³SRWHQWLDO

HIIHFW´� 7KH ³FHUWDLQW\ HIIHFW´ UHÀHFWV WKDW D VKLIW EHWZHHQ D SUREDELOLW\ �� DQG SURE�

DELOLW\ �� LV ³GLVWLQJXLVKDEOH´ IURP D VKLIW EHWZHHQ SUREDELOLW\ �� DQG SUREDELOLW\ ��

7KLV ODVW H[DPSOH� UHODWHG WR WKH �GLV�XWLOLW\ RI JDPEOLQJ DQG WR WKH $OODLV SDUDGR[

DQG LWV ³FHUWDLQW\ HIIHFW´ LV IXUWKHU GHYHORSHG DV DQ DSSOLFDWLRQ LQ WKH ODVW VHFWLRQ RI

WKLV FKDSWHU�

)LQDOO\� DQRWKHU H[DPSOH FDQ EH FRQVWUXFWHG ZLWK EDVNHW RI IUXLWV� :KHQ LW LV

DVVXPHG WKDW SHDUV� DSSOHV� DQG FRPELQDWLRQV RI SHDUV DQG DSSOHV FDQ DOO EH VXE�

VXPHG XQGHU WKH QRWLRQ RI ³EDVNHWV RI IUXLWV´� DQG WKDW DQ RSHUDWLRQ RI VXEVWLWXWLRQ

LV GHHPHG WR RFFXU EHWZHHQ SHDUV DQG DSSOHV� WKHQ DQ\ LQWULQVLF SUHIHUHQFH IRU GL�

YHUVLW\ PXVW EH DEVWUDFWHG� $JDLQ� ZH KDYH D VLPLODU IRUP RI MXGJPHQW WKDW PXVW EH

H[FOXGHG IURP H[SHFWHG XWLOLW\ WKHRU\�

0\ DUJXPHQW LV WKDW WKHVH DEVWUDFWHG MXGJPHQWV GR QRW LPSO\ WR UHOD[ WKH LQGH�

SHQGHQFH FRQGLWLRQ EHWZHHQ SUREDELOLWLHV DQG FRQVHTXHQFHV�

75 6HH IRU LQVWDQFH 7YHUVN\ DQG 6KD¿U ������� /XFH DQG :LQWHUIHOG ������ SS� ���� ����� /XFH
������ S� ���� 7KH LVVXH LV HYRNHG LQ $OODLV ������� 6DYDJH ������� .DKQHPDQ DQG 7YHUVN\ �������



�� � 3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV

����� 3UHVHUYLQJ WKH ,QGHSHQGHQFH &RQGLWLRQ EHWZHHQ

3UREDELOLWLHV DQG &RQVHTXHQFHV

7KDW H[SHFWHG XWLOLW\ WKHRU\ H[FOXGHV WKH GLVWLQFWLRQ EHWZHHQ ³WKH PRUH WKH EHWWHU´

DQG ³WKH OHVV WKH EHWWHU´ DV ZHOO DV H[FOXGHV DQ\ TXDOLWDWLYH GLVWLQFWLRQ EHWZHHQ WKH

ZKROH DQG LWV SDUWV LV WUDGLWLRQDOO\ LQWHUSUHWHG DV YLRODWLRQV RI WKH LQGHSHQGHQFH FRQ�

GLWLRQ EHWZHHQ SUREDELOLWLHV DQG FRQVHTXHQFHV� 7\SLFDOO\� D VKLIW RI SUREDELOLW\ IURP

�� WR � LQGXFHV D KLJKHU YDOXH IRU WKH FRQVHTXHQFH DW VWDNH� $ IDLU SURFHVV LQGXFHV D

KLJKHU YDOXH IRU WKH RXWFRPH� $ SUHIHUHQFH IRU GLYHUVLW\ LQGXFHV D KLJKHU XWLOLW\ IRU

WKH ODVW VXEVWLWXWHG DSSOH� WKH XWLOLW\ RI WKH ODVW SLHFH RI FDUSHW LV KLJKHU WKDQ WKH RQH

RI WKH SLHFHV EHIRUH� HWF�

7KHUH LV DQRWKHU ZD\ WR FRQVLGHU WKHVH LVVXHV� $ \DUG RI FDUSHW LV D \DUG RI

FDUSHW DQG PD\ KDYH D XWLOLW\ LQ LWVHOI� L�H� DV D SURSHUW\ RI WKH HQWLW\ ³D \DUG RI

FDUSHW´� ,I DQ\ WZR \DUGV RI FDUSHW DUH H[FKDQJHG RQH IRU WKH RWKHU� WKHQ LW VXUHO\

GRHV QRW PDWWHU� :KHWKHU D \DUG RI FDUSHW ¿QLVKHV �RU GRHV QRW ¿QLVK�� WR FRYHU WKH

ÀRRU� LW LV PDWWHU RI WKH FRQWH[W LQ ZKLFK WKH EHKDYLRU ³SODFLQJ D SLHFH RI FDUSHW´

RFFXUV� ,W LV QRW D PDWWHU RI ³WKLV SLHFH RI FDUSHW´� , DUJXH WKDW LW PD\ EH UHDVRQDEOH

WR H[FOXGH VXFK SURSHUW\ �¿QLVKLQJ WR FRYHU WKH ÀRRU� IURP DQ\ \DUG RI FDUSHW DQG

WKXV WR PDLQWDLQ WKH KRPRJHQHLW\ RI WKH SULPLWLYH VWUXFWXUH�

$ VLPLODU DUJXPHQW FDQ EH PDGH LQ WKH FRQWH[W RI SUREDELOLVWLF FRQVHTXHQFHV�

$ VXP RI &�0 PD\ EH DVVXPHG WR UHPDLQ D VXP RI &�0� LQGHSHQGHQWO\ RI KRZ LW

LV DFTXLUHG� ,QGHHG� DQ\ XQLW RI &�0 FRXOG EH H[FKDQJHG ZLWK DQRWKHU RQH ZLWKRXW

DIIHFWLQJ WKH VLWXDWLRQ DW DOO� 7KHUHIRUH� LW PD\ QRW EH WKDW WKH MXGJPHQW RQ &�0

FKDQJHV ZLWK SUREDELOLWLHV���

:KHQ SHDUV DUH VXEVWLWXWHG IRU DSSOHV LQ D EDVNHW RI IUXLWV� WKH DVVXPSWLRQ WKDW

WKH ODVW SHDU UHPRYHG LV QRW GLVWLQJXLVKDEOH LQ LWVHOI IURP WKH SUHYLRXV RQHV VHHPV

UHOHYDQW� 7KH SUHVHQFH RI D SUHIHUHQFH IRU GLYHUVLW\� WKDW LV VRPHKRZ ³WULJJHUHG´

E\ WKH UHPRYDO RI WKH ODVW SHDU� KDV QRWKLQJ WR GR ZLWK WKH SURSHUWLHV RI SHDUV DQG

DSSOHV� ,W GHSHQGV RQ WKH LQGLYLGXDO KLPVHOI DQG RQ WKH FRQWH[W LQ ZKLFK KH LV MXGJLQJ

WKLQJV� 7KLV DJDLQ DUJXHV IRU PDLQWDLQLQJ WKH �DEVWUDFW� KRPRJHQHLW\ RI WKH V\VWHP

RI XWLOLWLHV�

2I FRXUVH� D ¿QLVKHG ÀRRU� D GLYHUVL¿HG EDVNHW RI IUXLWV RU D VXUH RXWFRPH GR

PDWWHU� %XW WKHVH SURSHUWLHV WKDW DUH H[FOXGHG IURP WKH PHDVXUHPHQW EHFDXVH RI WKH

PHUH FRQVLGHUDWLRQ RI WKH SULPLWLYH H[WHQVLYH VWUXFWXUH DV DQ KRPRJHQHRXV FRQWLQ�

XXP FDQQRW EH UH�LQWHJUDWHG ZLWKRXW PDMRU ORJLFDO GLI¿FXOWLHV�

+RZ FDQ ZH PRGHO WKHVH SURSHUWLHV WKHQ"

7KH\ VHHP WR EH SURSHUWLHV RI LQGLYLGXDOV WKHPVHOYHV EXW WKH LQWURGXFWLRQ RI

LQGLYLGXDOV DV VXEVWDQWLYH HQWLWLHV ZLWKLQ WKH IRUPDO PRGHO ZRXOG QRW VROYH WKH FDVH�

76 7KLV PD\ EH XVHIXOO\ UHODWHG WR 6LPWK¶V GLVWLQFWLRQ EHWZHHQ ³YDOXH RI H[FKDQJH´ DQG ³YDOXH RI
XVH´� 6WLJOHU ������ SURYLGHV DQ KLVWRULFDO DFFRXQW DERXW KRZ WKH ZLOOLQJQHVV WR PHDVXUH XWLOLW\ KDV
OHIW DVLGH VXFK D GLVWLQFWLRQ� 7KH IRUP RI H[FKDQJHDELOLW\ HYRNHG �LW LV QRW IRUPDOO\ GHYHORSHG KHUH�
FRUUHVSRQGV WR GH )LQHWWL ������� 7KHUH DOZD\V UHPDLQ WKH VROXWLRQ RI WUDQVIRUPLQJ SUREDELOLWLHV
WKHPVHOYHV� ZKLFK LV RQH ZD\ WR ORRN DW QRQ�H[SHFWHG XWLOLW\ DSSURDFKHV�



��� (PEHGGLQJ ([SHFWHG 8WLOLW\ 7KHRU\ LQ D 3URFHGXUDO &RQWH[W ��

7KH IROORZLQJ SURSRVHV WKH H[SUHVV WKHVH SURSHUWLHV DV SURSHUWLHV RI WKH UHODWLRQ

EHWZHHQ WKH LQGLYLGXDO DQG WKH FRQVHTXHQFHV�

����� 5HODWLQJ 3UREDELOLVWLF &RQVHTXHQFHV WR ,QGLYLGXDOV

WKURXJK 3URFHVVHV

7KLV DVVXPSWLRQ RI IRUPLQJ DQ DEVWUDFW KRPRJHQHRXV FRQWLQXXP WKURXJK WKH FRPEL�

QDWLRQ ZLWK SUREDELOLWLHV LV UHFRJQL]HG E\ YRQ 1HXPDQQ DQG 0RUJHQVWHUQ DV FHQWUDO

WR WKHLU ZRUN LQ WKH IROORZLQJ TXRWH �YRQ 1HXPDQQ DQG 0RUJHQVWHUQ ����� S� ����

³:H KDYH DVVXPHG RQO\ RQH WKLQJ²DQG IRU WKLV WKHUH LV D JRRG HPSLULFDO

HYLGHQFH²QDPHO\ WKDW LPDJLQHG HYHQWV FDQ EH FRPELQHG ZLWK SUREDELOLWLHV�

$QG WKHUHIRUH WKH VDPH PXVW EH DVVXPHG IRU WKH XWLOLWLHV DWWDFKHG WR WKHP��

ZKDWHYHU WKH\ PD\ EH´�

,Q WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ ODQJXDJH� ³XWLOLWLHV´ DUH WKH HQWLWLHV RI WKH

H[WHQVLYH VWUXFWXUH� ,W LV DVVXPHG WKDW DQ\ HQWLW\ RI WKH H[SHFWHG XWLOLW\ WKHRU\ SULP�

LWLYH VWUXFWXUH FDQ EH FRPELQHG ZLWK SUREDELOLWLHV� ,Q RWKHU ZRUGV� DQ\ HQWLW\ RI WKH

SULPLWLYH VWUXFWXUH FDQ EH WKH RXWFRPH RI D SUREDELOLVWLF SURFHVV� 6LQFH SUREDELOLWLHV

PXVW OLH EH\RQG WKH FRQWURO RI WKH LQGLYLGXDO� DQG WKDW SURFHVVHV PXVW UHPDLQ XQGHU

WKH FRQWURO RI WKH LQGLYLGXDO �VHH FKDSWHU ��� LW UHVXOWV WKDW SURFHVVHV FDQQRW EH FRP�

ELQHG ZLWK SUREDELOLWLHV DQG DUH WKHUHIRUH H[FOXGHG IURP WKH SULPLWLYH VWUXFWXUH RI

H[SHFWHG XWLOLW\ WKHRU\�

$V DQ H[DPSOH� VXSSRVH \RX PXVW DWWHQG DQ LPSRUWDQW FRQIHUHQFH DQG \RX UH�

DOL]H WKDW \RXU SDVVSRUW LV QR PRUH YDOLG��� 8QIRUWXQDWHO\� WKHUH LV QRW HQRXJK WLPH

OHIW WR VHWWOH WKH PDWWHU DQG \RX PXVW FKRRVH EHWZHHQ JRLQJ WR WKH FRQIHUHQFH DQG

FDQFHOOLQJ WKH WULS� <RX H[SHFW WKDW LI WKH FXVWRPV RI¿FHU QRWLFHV WKH H[SLUDWLRQ GDWH�

WKHQ \RX PD\ KDYH WR OLH WR KLP VD\LQJ WKDW \RX GLGQ¶W QRWLFH� ,Q WKLV PDQQHU� ZH

FRXOG VD\ SULPD IDFLH WKDW O\LQJ KDV EHHQ FRPELQHG ZLWK SUREDELOLWLHV� +RZHYHU�

WKHUH PD\ UHPDLQ D PRUDO GLVSOHDVXUH RU GLVFRPIRUW LQ FKRRVLQJ WR SRVVLEO\ IDFH D

VLWXDWLRQ OLNH WKLV� 6XFK D GLVSOHDVXUH RU GLVFRPIRUW LV H[SHULHQFHG ZLWK FHUWDLQW\

RQFH WKH UHVSRQVLELOLW\ LV WDNHQ WR JR WR WKH FRQIHUHQFH� $V VXFK� LW UHPDLQV XQGHU WKH

FRQWURO RI WKH LQGLYLGXDO DQG LV D PDWWHU RI SURFHVV� QRW RI FRQVHTXHQFHV�

7KLV FODUL¿HV ZK\ SURFHVV SUHIHUHQFHV FDQQRW EH LQWHJUDWHG ZLWKLQ WKH VWUXFWXUH

RI H[SHFWHG XWLOLW\ WKHRU\ DQG MXVWL¿HV WKHLU VSHFL¿F FRQVLGHUDWLRQ�

��� (PEHGGLQJ ([SHFWHG 8WLOLW\ 7KHRU\ LQ D 3URFHGXUDO

&RQWH[W

7KH VHW RI D[LRPV SUHVHQWHG LQ &KDSWHU � LV FRPSOHPHQWHG ZLWK WZR D[LRPV IURP

H[SHFWHG XWLOLW\ WKHRU\� DQ D[LRP RI PRQRWRQLFLW\ DQG DQ $UFKLPHGHDQ D[LRP� $V

VXFK� H[SHFWHG XWLOLW\ WKHRU\ UHPDLQV IRUPDOO\ LGHQWLFDO WR LWV RULJLQDO IRUPXODWLRQ�

6XFK DQ HPEHGPHQW PRGL¿HV WKH LQWHUSUHWDWLRQ RI H[SHFWHG XWLOLW\ WKHRU\ ZLWK UH�

77 7KLV H[DPSOH ZDV SURSRVHG WR PH E\ -� 'Uq]H�



�� � 3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV

JDUGV WR HPSLULFDO REVHUYDWLRQ� VLQFH FRQVHTXHQWLDO SUHIHUHQFHV DUH QR PRUH DVVXPHG

WR EH WKH HPSLULFDO REVHUYDEOH�

����� $[LRPDWLF )RUPXODWLRQ RI WKH 0RGHO

3UREDELOLVWLF FRQVHTXHQFHV FDQ EH UHSUHVHQWHG DV LQ )LJXUH �� 7KH\ FRUUHVSRQG WR

WKH ZKROH FRPSRVHG RI ³1DWXUH� 3UREDELOLVWLF 3URFHVVHV� &RQVHTXHQFHV´� )URP QRZ

RQ� WKH WHUP FRQVHTXHQFH LV PHDQW WR GHVLJQDWH D SUREDELOLVWLF FRQVHTXHQFH� HYHQ LI

LW LV DVVLJQHG D SUREDELOLW\ RQH���

%HKDYLRUDO�3URFHVV

�&RJQLWLYH�3URFHVVHV

,QGLYLGXDO

&RQVHTXHQFHV

1DWXUH

3UREDELOLVWLF�3URFHVV

��%HKDYLRU DV 3URFHVV DQG 3UREDELOLVWLF &RQVHTXHQFHV

5HFDOOLQJ WKH PRGHO RI FKDSWHU �� D SURFHVV LV GHQRWHG E\ @ 5 �� $ FRQVHTXHQFH

LV GHQRWHG E\ S 5 �� 7KH VHW � LV WKH VHW RI SURFHVVHV DQG WKH VHW � LV WKH VHW RI

FRQVHTXHQFHV� 7KH GHSHQGHQFH EHWZHHQ SURFHVVHV DQG FRQVHTXHQFHV LV UHÀHFWHG E\

D FRQVHTXHQFH IXQFWLRQ } ZLWK GRPDLQ � DQG UDQJH �� 7KLV LV ZULWWHQ } G � $ �c
@ :$ }E@� 5 �� $ VLWXDWLRQ RI FKRLFH FRUUHVSRQGV WR WKH VHW RI DYDLODEOH EHKDYLRUV

� ' iE@c }E@�� G @ 5 �j� )RU FRQYHQLHQFH� WKH IRXU D[LRPV SUHVHQWHG LQ FKDSWHU �
DUH VWDWHG DJDLQ DV IROORZV�

$�� 7KH ELQDU\ UHODWLRQ (� LV D ZHDN RUGHULQJ RI ��
$�� 7KH ELQDU\ UHODWLRQ (� LV D ZHDN RUGHULQJ RI ��
$�� 7KH ELQDU\ UHODWLRQ (� LV D ZHDN RUGHULQJ RI ��
$�� ,I @ (� @� DQG }E@� (� }E@�� WKHQ E@c }E@�� (� E@�c }E@����
0RUH VWUXFWXUH LV QRZ DVVXPHG IRU WKH VHW � RI FRQVHTXHQFHV� ZKLFK LV WDNHQ WR

EH D PL[WXUH VHW �+HUVWHLQ DQG 0LOQRU �������� 7KLV QRWLRQ LV VWDWHG EHORZ�

'H¿QLWLRQ � $ VHW � LV VDLG WR EH D PL[WXUH VHW LI IRU DQ\ Sc _ 5 � DQG IRU DQ\

b 5 dfc �o ZH FDQ DVVRFLDWH DQRWKHU HOHPHQW� ZKLFK ZH ZULWH DV bSnE��b�_c ZKLFK
LV DJDLQ LQ �� DQG ZKHUH

78 7KLV GRHV QRW PHDQ WKDW SURFHVVHV FDQ EH WUHDWHG DV FRQVHTXHQFHV RI SUREDELOLW\ RQH� 7KH FRQ�
GLWLRQ WR EH D FRQVHTXHQFH LV WKDW WKH\ ³FDQ EH FRPELQHG ZLWK SUREDELOLWLHV´� QRW WKDW WKH\ DOZD\V
DUH�

79 7KLV GH¿QLWLRQ UHSODFHV WZR D[LRPV RI YRQ 1HXPDQQ DQG 0RUJHQVWHUQ DERXW WKH DOJHEUDLF SURS�
HUWLHV RI WKH VWUXFWXUH ������ D[LRPV ��&�D DQG ��&�E� DQG DOORZV SUREDELOLWLHV WR EH � RU ��



��� (PEHGGLQJ ([SHFWHG 8WLOLW\ 7KHRU\ LQ D 3URFHGXUDO &RQWH[W ��

�Sn E�� ��_ ' Sc
bSn E�� b�_ ' E�� b�_n bSc
>dbSn E�� b�_o n E�� >�_ ' Eb>�Sn E�� b>�_c
IRU DOO Sc _ 5 � DQG DOO bc > 5 dfc �o�

7KH D[LRPV RI YRQ 1HXPDQQ DQG 0RUJHQVWHUQ DUH WKHQ��G

$[LRP � ,I S "� _ WKHQ S "� bSn E�� b�_c sJo @,, b 5 dfc �o�

$[LRP � ,I S "� e "� _ WKHQ WKHUH H[LVWV D b 5 dfc �o VXFK WKDW bSnE��b�_ "� e�

)RU FRQYHQLHQFH� WKH IROORZLQJ GH¿QLWLRQV DUH UHFDOOHG�

'H¿QLWLRQ � $ IXQFWLRQDO � LV RUGHU�SUHVHUYLQJ LI DQG RQO\ LI� IRU DOO Sc _ 5 � ZH

KDYH S "� _+, �ES� : �E_��

'H¿QLWLRQ � $ IXQFWLRQDO � LV D OLQHDU IXQFWLRQ RQ � LI LW LV D UHDO�YDOXHG IXQFWLRQ

IRU ZKLFK �EbSn E�� b�_� ' b�ES� n E�� b��E_��

'H¿QLWLRQ � 7ZR OLQHDU IXQFWLRQDO �c � DUH UHODWHG E\ D SRVLWLYH DI¿QH WUDQVIRUPD�
WLRQ LI WKHUH DUH UHDO QXPEHUV /� : f DQG /f VXFK WKDW �ES� ' /��ES� n /f IRU DOO

S 5 ��

7KH ZHOO�NQRZQ WKHRUHP RI H[SHFWHG XWLOLW\ WKHRU\ LV WKXV�

7KHRUHP � ,I � LV D PL[WXUH VHW� WKHQ D[LRPV �� �� � KROG LI DQG RQO\ LI WKHUH H[LVWV

DQ RUGHU�SUHVHUYLQJ OLQHDU IXQFWLRQ RQ�� 6XFK D IXQFWLRQDO LV XQLTXH XS WR D SRVLWLYH

DI¿QH WUDQVIRUPDWLRQ�

7KLV LV ULJRURXVO\ VWDQGDUG� 3URRIV RI WKH WKHRUHP FDQ EH IRXQG LQ YRQ 1HXPDQQ

DQG0RUJHQVWHUQ ������ $��� +HUVWHLQ DQG 0LOQRU ������� )LVKEXUQ ������� HWF� 7KLV

RULJLQDO VHW RI D[LRPV LV QHYHU XVHG EHFDXVH ZH XVXDOO\ VWDWH H[SOLFLWO\ WKH LQGHSHQ�

GHQFH D[LRP��� 7KLV LV LQGHHG UHOHYDQW ZKHQ ZH ZDQW WR UHOD[ WKDW D[LRP EXW LV QRW

QHFHVVDU\ ZKHQ WKH RULJLQDO VWUXFWXUH DQG VHW RI D[LRPV UHPDLQ LQWDFW�

����� ³5HDO (QWLWLHV´ LQ WKH 7KHRU\ RI ([SHFWHG 8WLOLW\ 7KHRU\

0\ UHPDUNV DUH GLUHFWHG WRZDUGV WKH LQWHUSUHWDWLRQ RI WKH XWLOLW\ RI DQ HYHQW� DQ RE�

MHFW� DQ RXWFRPH� D FRQVHTXHQFH� HWF� ,Q WKHLU D[LRPDWLF GHYHORSPHQW� YRQ 1HXPDQQ

DQG 0RUJHQVWHUQ PDGH H[SOLFLW WKDW WKH V\VWHP RI ³XWLOLWLHV´ LQ WKHLU ODQJXDJH ZDV DQ

DEVWUDFW V\VWHP� 7KLV LV UHÀHFWHG LQ WKH FKRLFH RI WKHLU VWUXFWXUH DQG LQ SDUWLFXODU LQ

WKHLU VHPDQWLF VXEVWLWXWLRQ RI ³XWLOLWLHV´ IRU ³UHDO HYHQWV´�

(QWLWLHV RI WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ ³V\VWHP´ DUH QRW ³UHDO HQWLWLHV´�

DQG QR ³UHDO HQWLWLHV´ DUH UHTXLUHG WR PDNH WKH V\VWHP IRUPDOO\ FRQVLVWHQW� $V DQ

7: ,Q WKH RULJLQDO IRUPXODWLRQ� WKH\ DUH H[SUHVVHG IRU ERWK " DQG ! =
7; 6HH 0DOLQYDXG ������� )LVKEXUQ ������� )LVKEXUQ DQG :DNNHU ������ IRU D PRUH GHWDLOHG GLVFXV�
VLRQ RI WKLV SRLQW�



�� � 3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV

H[WHQVLYH VWUXFWXUH� LW KDV UHTXLUHG WKH FRQVWUXFWLRQ RI D ³TXRWLHQW VHW´ RI HTXLYDOHQFH

FODVVHV E\ DSSO\LQJ DQ HTXLYDOHQFH UHODWLRQ WR D PRUH SULPLWLYH VHW RI UHDO HQWLWLHV�

7KLV LV FDOOHG LQ PDWKHPDWLFV DQ ³DEVWUDFWLRQ RI TXDOLWLHV´ DQG FRUUHVSRQGV WR WKH

VXEVWLWXWLRQ RI PRQRWRQLF DQG FRQWLQXRXV YDULDEOHV IRU UHDO HQWLWLHV� ,W FKDUDFWHUL]HV

IRUPDO PRGHOV DV LGHDOL]DWLRQV RI WKH UHDOLW\ DQG DV VXFK� LV XELTXLWRXV WKURXJKRXW

DOO VFLHQFH��� $ UHFHQW FODUL¿FDWLRQ GXH WR $XPDQQ JLYHV RWKHU H[DPSOHV�

³,Q DQ\ D[LRPDWLF V\VWHP� WKH DUJXPHQWV GHSHQG FUXFLDOO\ RQ K\SRWKHWLFDO� DU�

WL¿FLDO VLWXDWLRQV WKDW QHYHU H[LVWHG� 7KH HVVHQFH RI WKH D[LRPDWLF DSSURDFK

LV WKDW LW ZRUNV ZLWK DQ HQWLUH V\VWHP� DQG ZLWK WKH UHODWLRQV EHWZHHQ WKH RE�

MHFWV LQ LW� ,Q SDUWLFXODU� LW UHODWHV WKH JLYHQ� µUHDO¶� VLWXDWLRQ WR D ZKROH ORW RI

RWKHU VLWXDWLRQV� DOO RI WKHP K\SRWKHWLFDO� 7KLV KDSSHQV FRQVWDQWO\²LQ $UURZ¶V

������ VRFLDO ZHOIDUH WKHRU\� LQ WKH 6KDSOH\ YDOXH ������� LQ 1DVK¶V ������ EDU�

JDLQLQJ VROXWLRQ� LQGHHG HYHQ LQ 6DYDJH¶V ������ GHYHORSPHQW RI SUREDELOLWLHV

WKHPVHOYHV�´ �$XPDQQ ����� S� �����

,Q WKDW UHVSHFW� FRQVHTXHQFHV DUH QRW UHDO REMHFWV RU HYHQWV RU ³UHDO HQWLWLHV´ EXW

³LGHDOL]DWLRQV´ RU ³FRQFHSWV´� :H PD\ VD\ WKDW WKH\ DUH UHSUHVHQWDWLRQV RI UHDO HQWL�

WLHV� ZKDWHYHU WKH\ PD\ EH� ,W LV UHOHYDQW LQ WKH SUHVHQW FRQWH[W WR PDNH H[SOLFLW VXFK

GLVWLQFWLRQ EHWZHHQ UHSUHVHQWDWLRQ DQG PHDVXUHPHQW� ZKLFK LV SURSRVHG LQ )LJXUH �

�DGDSWHG IURP *UL]H ������

([WHQVLYH

6WUXFWXUH
1XPEHUV

0HDVXUHPHQW5HSUHVHQWDWLRQ

5($/,7<

�LQ FRQWH[W�

)250$/,60

�RXW RI FRQWH[W�

5HDO

2EMHFW

�$ �&

F

G

X�F�

X�G�

5HDO

2EMHFW

u

��5HSUHVHQWDWLRQ DQG 0HDVXUHPHQW

$ FODVVLFDO LQWHUSUHWDWLRQ LV IRU LQVWDQFH WKH IROORZLQJ�

7< 6HH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ ������ �������� /XFH DQG 1DUHQV ������ S� ������ )LVKEXUQ
DQG :DNNHU ������ SS� ��������



��� (PEHGGLQJ ([SHFWHG 8WLOLW\ 7KHRU\ LQ D 3URFHGXUDO &RQWH[W ��

,I S LV D QRQ�HPSW\ FRQYH[ VHW RI SUREDELOLW\ PHDVXUHV GH¿QHG RQ D %RROHDQ

DOJHEUD RI VXEVHWV RI f� WKH VHW RI RXWFRPHV� WKHQ LW LV D PL[WXUH VHW� 8WLOLW\ RI

³UHDO RXWFRPHV´� L�H� HOHPHQWV % 5 fc LV XVXDOO\ LQWURGXFHG WKURXJK WKH IROORZLQJ
GH¿QLWLRQ� �E%� ' �ER� ZKHQ RE%� ' � �R 5 S����

6XFK DQ LQWURGXFWLRQ RI WKH ³XWLOLW\ RI UHDO RXWFRPHV´ VKRXOG QRW RYHUORRN WKH

UHSUHVHQWDWLRQ WKDW RFFXUV� ([ DQWH� FRPELQDWLRQV RI RXWFRPHV ZLWK SUREDELOLWLHV

DUH QRW ³UHDO HQWLWLHV´ EXW DEVWUDFWLRQV WKDW H[LVW RQO\ DV VWDWHV RI PLQG RI LQGLYLGXDOV�

7KH\ DUH ZKDW WKH FRQFHSW RI DQ ³DSSOH´ LV ZLWK UHVSHFW WR ³WKLV QRZ GHVLJQDWHG DSSOH

KHUH´� ,QGHHG� DQ\ WZR DSSOHV GLIIHU LQ WKH UHDOLW\� RWKHUZLVH WKHUH ZRXOG EH RQO\

RQH� 7KH UHSUHVHQWDWLRQ DEVWUDFW WKHLU VLQJXODULW\ WR FRQVLGHU WKHP WZR ³LQGLIIHUHQW´

HOHPHQWV RI D XQLTXH FODVV RI HTXLYDOHQFH FDOOHG ³DSSOHV´� 7KH VDPH RFFXUV ZKHQ

DSSOHV DQG SHDUV DUH FRQFHSWXDOL]HG DV ³IUXLWV´� 7KH VDPH RFFXUV ZLWK FRPELQDWLRQV

RI SUREDELOLWLHV ZLWK FRQVHTXHQFHV DW D PRUH DEVWUDFW OHYHO�

$V VXFK� WKH ³XWLOLW\ RI %� UHPDLQV WKH XWLOLW\ RI WKH UHDO HQWLW\ ³UHSUHVHQWHG DV %��
:KHWKHU WKH UHODWLRQ DPRQJ UHSUHVHQWHG HQWLWLHV FRUUHVSRQG WR WKH UHODWLRQ DPRQJ

UHDO HQWLWLHV LV D PDWWHU RI HPSLULFDO LQYHVWLJDWLRQ� 8VXDOO\� VXFK D FRUUHVSRQGHQFH

LV DVVXPHG WR KROG DQG WKHQ WHVWHG RQWR WKH UHDO ZRUOG� $OO UHSUHVHQWDWLRQV DUH D

SULRUL HPSLULFDOO\ HTXLYDOHQW� DQ DVVXPSWLRQ FRQYHQLHQWO\ FDOOHG ³UHSUHVHQWDWLRQDO

LQYDULDQFH´��� , DP DWWHPSWLQJ WR UHÀHFW WKLV IRUPDOO\ WKURXJK WKH FRPELQDWLRQ RI WKH

ELQDU\ UHODWLRQ (� ZLWK WKH ELQDU\ UHODWLRQ (��

����� 4XDOLI\LQJ WKH 5HODWLRQ EHWZHHQ WKH 0RGHO DQG WKH 5HDOLW\

LW 5HSUHVHQWV

:KHQ LW LV VDLG WKDW DQ\ UHSUHVHQWDWLRQ LV HPSLULFDOO\ HTXLYDOHQW� WKH DEVWUDFW UH�

ODWLRQ DPRQJ WKH DEVWUDFW HQWLWLHV RI WKH H[WHQVLYH VWUXFWXUH²(� LQ RXU PRGHO� LV

LGHQWL¿HG ZLWK DQ REVHUYHG UHODWLRQ²(� LQ RXU PRGHO� 7KH QRYHOW\ KHUH LV WR PDNH

VXFK GLVWLQFWLRQ H[SOLFLW DQG PHDQLQJIXO� DQG WKLV LV SRVVLEOH EHFDXVH WKH VWUXFWXUH

DOORZV WKHVH WZR W\SHV RI SUHIHUHQFHV WR EH IRUPDOO\ GLVWLQFW� 0RUH SUHFLVHO\� WKH

ZD\(� RH[SUHVVHV´ HPSLULFDOO\ QRZ H[SOLFLWO\ GHSHQGV RQ(� � 7KHUHIRUH� D FRUUH�
VSRQGHQFH EHWZHHQ WKH DEVWUDFW UHODWLRQ (�DQG WKH REVHUYDEOH (� QHFHVVLWDWHV WKH

H[SOLFLW DVVXPSWLRQ RI QHXWUDO UHSUHVHQWDWLRQ� @ q
� @� IRU DOO @c @� 5 �� ,Q FRQ�

YHQWLRQDO IRUPDO PRGHOV , NQRZ RI� WKLV K\SRWKHVLV VHHPV WR EH DOZD\V DVVXPHG

EHIRUHKDQG LQ DQ LPSOLFLW PDQQHU�

)URP WKHVH� RXU PRGHO WDNHV WZR GLUHFWLRQV� )LUVW� LW LV DVVXPHG WKDW WKH QHXWUDO

UHSUHVHQWDWLRQ DVVXPSWLRQ LV OHJLWLPDWH LQ SDUWLFXODU H[SHULPHQWDO VHWWLQJV� 6HFRQG�

83 ,Q 6DYDJH ������� WKH SULPLWLYH HQWLWLHV DUH IXQFWLRQV IURP VWDWHV WR FRQVHTXHQFHV FDOOHG DFWV�
$ VLPLODU SURFHGXUH LV WKHQ XVHG WR GH¿QH XWLOLW\ RI FRQVHTXHQFHV E\ SRVWXODWLQJ WKH H[LVWHQFH RI
³FRQVWDQW DFWV´�

84 6HH IRU LQVWDQFH )LVKEXUQ ������ S� ��� ZKHUH WKLV LV LGHQWL¿HG DV D JHQHUDO SULQFLSOH RI ERWK
H[SHFWHG DQG QRQ�H[SHFWHG XWLOLW\ PRGHOV� 7KH LVVXH PD\ EH WKDW LQGLYLGXDOV KDYH MXGJPHQWV RQ
VXFK UHSUHVHQWDWLRQV� DV ³IUDPHV´ RU ³ZD\V´ WR ORRN DW WKH ZRUOG� 6HH 7YHUVN\ DQG .DKQHPDQ IRU
D V\VWHPDWLF VWXG\ RI WKH LQÀXHQFH RI IUDPLQJ HIIHFWV� $ QLFH FRQFHSWXDO LQYHVWLJDWLRQ DERXW WKH
UDWLRQDOLW\ RI IUDPHV LV )LOOLHXOH �������
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LW LV SURSRVHG WR XVH WKLV NQRZOHGJH RI WKH DEVWUDFW UHODWLRQ (� LQ RUGHU WR TXDOLI\

KRZ WKH HPSLULFDO UHODWLRQ (� GHYLDWHV IURP LW�

,Q WKDW UHVSHFW� WKH GH¿QLWLRQ RI �E%� JLYHQ SDJH �� LV QRZ H[SOLFLWO\ DQ DEVWUDFW

GH¿QLWLRQ RI ³WKH XWLOLW\ RI WKH RXWFRPH % LQGHSHQGHQWO\ RI WKH SURFHVV WR UHDFK LW´�
,W LV LQGHHG D MXGJPHQW� QRW DQ REVHUYDWLRQ VLQFH LW LV UHYHDOHG GHSHQGHQWO\ RI D SUR�

FHVV��� :LWKRXW (�c WKHUH LV QR ³KXUGOH´ WR SUHYHQW WKH LQWXLWLRQ WR DVVLJQ WKH TXDQ�
WLW\ PHDVXUHG WR WKH UHDO REMHFW� )RUPDOO\ VSHDNLQJ� LW QHYHUWKHOHVV UHPDLQV VROHO\

DVVLJQHG WR D SDUWLFXODU FKRLFH RI DWWULEXWHV WR GHVFULEH WKH UHDO REMHFW� 6XFK FKRLFH

RI DWWULEXWHV FKDUDFWHUL]HV WKH LGHDOL]DWLRQ RI WKH UHDO HQWLW\� L�H� LWV UHSUHVHQWDWLRQ DV

D PHPEHU RI DQ HTXLYDOHQFH FODVV� 7KH HPSLULFDO FRUUHVSRQGHQFH FDQ EH HVWDEOLVKHG

RQO\ ZKHQ VXFK UHSUHVHQWDWLRQ LV QHXWUDO�

6XSSRVLQJ WKDW DQ\ HQWLW\²RQ ZKLFK SUHIHUHQFHV DSSO\²LV ³IXOO\´ GHVFULEHG

PD\ QRW VROYH WKH DERYH LVVXH ZLWKRXW UDLVLQJ RWKHU GLI¿FXOW RQHV� %\ ³IXOO\´ GH�

VFULEH� , UHIHU WR WKH LGHD WKDW RQH PD\ LQFUHDVH WKH QXPEHU RI DWWULEXWHV VR WKDW QR

DWWULEXWH LV OHIW RXW IURP WKH PHDVXUHPHQW� 7KH ORJLFDO GLI¿FXOW\ LV WKLV� WR EH PHD�

VXUHG� DQ\ DWWULEXWH PXVW EH SRVVHVVHG E\ DOO HQWLWLHV� +RZHYHU� WKDW WZR HQWLWLHV KDYH

DOO WKHLU DWWULEXWHV LQ FRPPRQ UHTXLUHV DJDLQ DQ DEVWUDFWLRQ� ,QGHHG� LI QR DWWULEXWH

GLVWLQJXLVKHV WZR UHDO HQWLWLHV� WKHQ WKHUH DUH QR WZR UHDO HQWLWLHV EXW RQO\ RQH� $QG

LI WKHUH DUH WZR GLVWLQFW HQWLWLHV� WKHQ WKH\ PXVW EH GLVWLQJXLVKHG E\ DW OHDVW RQH DW�

WULEXWH� WKHPVHOYHV� 7KLV DUJXPHQW FRUUHVSRQGV WR WKH GLVWLQFWLRQ EHWZHHQ H[WHQVLYH

DQG LQWHQVLYH²RU LQWHQWLRQDO²GH¿QLWLRQV� ([WHQVLYH HQWLWLHV DUH DOZD\V FRPSRVHG

RI RWKHU HQWLWLHV� 2Q WKH RWKHU KDQG� HQWLWLHV GH¿QHG LQWHQWLRQDOO\ FDQQRW EH FRP�

SRVHG DQG UHPDLQ VLQJXODU�

$V DQ H[DPSOH� WKH PDVV RI DQ REMHFW FDQ EH PHDVXUHG E\ D QXPEHU� 6XFK D

QXPEHU GRHV QRW PHDVXUH WKH REMHFW LWVHOI� EXW WKH ZKROH HTXLYDOHQFH FODVV RI REMHFWV

GHHPHG WR KDYH WKH VDPH PDVV� 7KH QXPEHU LV WKXV DVVLJQHG WR WKH PDVV RI WKH

REMHFW� DV DQ HTXLYDOHQFH FODVV FRPSULVLQJ WKH REMHFW LWVHOI EXW QRW RQO\ WKLV RQH�

:KHWKHU VXFK PHDVXUH FDQ EH HPSLULFDOO\ YDOLGDWHG ZLWK D SDUWLFXODU REMHFW GHSHQGV

RQ WKH SRVVLELOLW\ RI ³UHSURGXFLEOH REVHUYDWLRQV´ �VHH WKH TXRWH JLYHQ SDJH ���� 7KLV

LQ WXUQ FRUUHVSRQGV WR D IRUP RI LQYDULDQFH RI WKH PHDVXULQJ GHYLFH ZKRVH EHKDYLRU

PXVW UHÀHFW SURSHUWLHV RI REMHFWV DOZD\V LQ WKH VDPH PDQQHU� L�H� LQGHSHQGHQWO\ RI

WKH FRQWH[W� 7KLV SRLQW LV WKDW LQGLYLGXDOV DUH WKH PHDVXULQJ GHYLFHV WKHPVHOYHV LQ WKH

FDVH RI UDWLRQDO EHKDYLRU� ,QVWHDG RI DVVXPLQJ WKDW LQGLYLGXDOV DUH DOZD\V WKH VDPH�

ZH PD\ EH LQWHUHVWHG LQ KRZ WKH\ FKDQJH DQG HYROYH� 7KLV LV ZKDW WKH PRGHO GRHV

WKURXJK WKH UHODWLRQ (� � ,QVWHDG RI EHLQJ ³KLGGHQ´� WKH SUHIHUHQFH UHODWLRQ (�PD\

UHÀHFW WKH TXDOLW\ RI WKH GHVFULSWLRQ RU WKH TXDOLW\ RI WKH H[SHULPHQWDO LQYHVWLJDWLRQ

OLNH D VRUW RI ³TXDOLWDWLYH´ W\SH RI ³HUURU´�

��� 7KH �GLV�8WLOLW\ RI *DPEOLQJ DQG WKH $OODLV 3DUDGR[

7KH IROORZLQJ DWWHPSWV WR GHYHORS WKHVH H[SORUDWRU\ FRQVLGHUDWLRQV LQ D PRUH FRQ�

FUHWH PDQQHU� $IWHU D EULHI UHYLHZ RI WKH OLWHUDWXUH RQ WKH �GLV�XWLOLW\ RI JDPEOLQJ� LW

85 $QG LW FDQ EH PHDVXUHG RQ DQ LQWHUYDO VFDOH GHSHQGLQJ RQ WKH DVVXPSWLRQ RI QHXWUDO UHSUHVHQWDWLRQ�



��� 7KH �GLV�8WLOLW\ RI *DPEOLQJ DQG WKH $OODLV 3DUDGR[ ��

LV VKRZQ KRZ VXFK DQ DWWULEXWH FDQQRW EH SRVVHVVHG E\ DOO HQWLWLHV RI WKH H[WHQVLYH

VWUXFWXUH DQG WKXV� FDQQRW EH LQWHJUDWHG ZLWKLQ WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ

IUDPHZRUN� ,W LV WKHQ SURSRVHG WR OHDYH LW DV RQH DUJXPHQW� RXWVLGH WKH XWLOLW\ IXQF�

WLRQ� DQG WR LQIHU IURP FKRLFH D UDQNLQJ RYHU VXFK DQ DUJXPHQW� 6RPH H[DPSOHV RI

SUHGLFWLRQV LQYROYLQJ D SURFHVV XWLOLW\ DUH DOVR SURSRVHG�

����� $ %ULHI 5HYLHZ RI WKH /LWHUDWXUH RQ WKH 8WLOLW\ RI *DPEOLQJ

,W KDV ORQJ EHHQ UHFRJQL]HG WKDW SHRSOH FDQ ¿QG SOHDVXUH LQ WKH PHUH DFW RI JDP�

EOLQJ �3DVFDO� ������ ,W LV RQO\ ZKHQ YRQ 1HXPDQQ DQG 0RUJHQVWHUQ SURSRVHG WKHLU

D[LRPDWLF DSSURDFK WR H[SHFWHG XWLOLW\ WKHRU\ WKDW XWLOLW\ RI JDPEOLQJ EHFDPH D SX]�

]OH IRU UHVHDUFKHUV LQWHUHVWHG LQ WKH IRUPDOL]DWLRQ RI UDWLRQDO FKRLFH� 9RQ 1HXPDQQ

DQG 0RUJHQVWHUQ VKRZ WKDW WKHLU D[LRPDWLF WUHDWPHQW ³HOLPLQDWHV WKH VSHFL¿F XWLOLW\

RU GLVXWLOLW\ RI JDPEOLQJ´ ������ S� ���� VHH DOVR SS� ��� �����

0DUVFKDN ������ S� ���� WDNHV WKH H[DPSOH RI D FOLPEHU ZKR ZRXOG SUHIHU D

ORZHU SUREDELOLW\ RI VHYHUH LQMXU\� EXW ZRXOG DW WKH VDPH WLPH QRW JR FOLPELQJ LI

VXFK ULVN ZDV QXOO� 7\SLFDOO\� WKLV FOLPEHU ZRXOG KDYH D XWLOLW\ RI JDPEOLQJ²RU D

WDVWH IRU ULVNLQHVV²WKDW FDQQRW EH WDNHQ LQWR DFFRXQW E\ KLV XWLOLW\ IXQFWLRQ�

,W SURJUHVVLYHO\ EHFDPH FRQYHQWLRQDO WR H[FOXGH DQ\ XWLOLW\ RU GLVXWLOLW\ RI JDP�

EOLQJ SHU VH IURP H[SHFWHG XWLOLW\ WKHRU\� DQG WR FRQVLGHU VXFK PRWLYHV ³LUUDWLRQDO´

�H�J� 0DUVFKDN ����� S� ���� +DUVDQ\L ����� S� ����� /XFH DQG 5DLIID ������ S�

��� DVVRFLDWH WKH H[FOXVLRQ RI WKH XWLOLW\ RI JDPEOLQJ WR WKH UHGXFWLRQ RI FRPSRXQG

ORWWHULHV DVVXPSWLRQ� )LVKEXUQ ������ H[SORUHV WKH LVVXH E\ SURSRVLQJ D PRGHO WKDW

GLVWLQJXLVKHV ³VXUH RXWFRPHV´ IURP ³QRQ�GHJHQHUDWH DQG QRW�FRPSRXQGHG ORWWHU�

LHV´� 7KLV DOORZV WR H[SUHVV D XWLOLW\ RI JDPEOLQJ DV DQ DGGLWLYH DWWULEXWH DOWKRXJK WKH

PRGHO UHPDLQV OLPLWHG LQ LWV GHVFULSWLYH FDSDELOLWLHV� 3RSH �H�J� ���� ����� GHGL�

FDWHV VHYHUDO DUWLFOHV WR WKH XWLOLW\ RI JDPEOLQJ� HQOLJKWHQLQJ LWV KLVWRULFDO� WKHRUHWLFDO

DQG SUDFWLFDO UHOHYDQFH� 6KH TXHVWLRQV WKDW VRPH PRWLYDWLRQV RU VDWLVIDFWLRQV VKRXOG

EH H[FOXGHG IURP WKH IRUPDOL]DWLRQ RI UDWLRQDO FKRLFH EHFDXVH WKH\ DUH WRR ³HPR�

WLRQDO´ DQG WKXV LPSHGH DQ ³REMHFWLYH´ DSSURDFK WR UDWLRQDOLW\ ������ S� ����� 6KH

DOVR SURSRVHV WKH LGHD RI FRQVLGHULQJ WKH XWLOLW\ RI JDPEOLQJ DV UHVXOWLQJ IURP WKH

SUHVHQFH RI D ³SUH�RXWFRPH SHULRG´ ��������� 7KH SUREOHP UHPDLQV WR IRUPDOL]H

VXFK W\SH RI LQWXLWLYH DUJXPHQW DQG WR EURDGHQ WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ

IUDPHZRUN DFFRUGLQJO\� 1R VDWLVI\LQJ VROXWLRQ VHHPV \HW WR KDYH EHHQ IRXQG WR LQ�

FOXGH WKH XWLOLW\ RI JDPEOLQJ LQWR WKH H[SHFWHG XWLOLW\ IUDPHZRUN� )LVKEXUQ ������ S�

���� H[SUHVVHV WKLV RSLQLRQ� DV ZHOO DV 0RUJHQVWHUQ KLPVHOI�

³, ZDQW WR PDNH LW DEVROXWHO\ FOHDU WKDW , EHOLHYH²DV YRQ 1HXPDQQ GLG²WKDW

WKHUH PD\ EH D SOHDVXUH RI JDPEOLQJ� RI WDNLQJ FKDQFHV� D ORYH RI DVVXPLQJ

ULVNV HWF� %XW ZKDW ZH GLG VD\ DQG ZKDW , GR IHHO , KDYH WR UHSHDW HYHQ WR�

GD\ DIWHU VR PDQ\ HIIRUWV KDYH EHHQ PDGH E\ VR PDQ\ OHDUQHG PHQ� LV WKDW

86 7KLV LV VRPHKRZ FORVH WR WKH QRWLRQ RI SURFHVV GHYHORSHG KHUH� 3RSH KRZHYHU GLVWLQJXLVKHV WZR
GLVWLQFW VWDJHV� , KDYH DUJXHG LQVWHDG WKDW UHDFKLQJ D FRQVHTXHQFH DOUHDG\ LPSOLHV D SURFHVV� ,Q WKDW
PDQQHU� HYHQ RQH VWDJH LV GXDO� ,W LV FRPSRVHG RI D UHODWLRQ ��� WR D VXEVWDQWLYH HQWLW\ ���� 7KLV LV ZK\
WKH PRGHO LV VWUXFWXUHG DV LW LV�



�� � 3URFHVVHV DQG 3UREDELOLVWLF &RQVHTXHQFHV

WKH PDWWHU LV YHU\ HOXVLYH� , NQRZ RI QR D[LRPDWLF V\VWHP ZRUWK LWV QDPH WKDW

VSHFL¿FDOO\ LQFRUSRUDWHV D VSHFL¿F SOHDVXUH RU XWLOLW\ RI JDPEOLQJ ZLWK D JHQ�

HUDO WKHRU\ RI XWLOLW\´ ������ S� �����

7KH UHVXOW RI WKLV LQDGHTXDWH WUHDWPHQW LV WKDW D VSHFL¿F XWLOLW\ RU GLVXWLOLW\ RI

JDPEOLQJ YLRODWHV WKH H[SHFWHG XWLOLW\ QRUPDWLYH IUDPHZRUN� LW FUHDWHV D ³ELDV´ �H�J�

$OODLV ����� .DKQHPDQ DQG 7YHUVN\ ������ $WWHPSWLQJ WR UHPHG\ WKHVH GHVFULSWLYH

LQDGHTXDFLHV� , KDYH HYRNHG KRZ QRQ�H[SHFWHG XWLOLW\ DSSURDFKHV SURSRVH D QRQ�

OLQHDU PRQRWRQLF IXQFWLRQDO IRUP WKDW UHPDLQV FRQVLVWHQW ZLWK ³LUUDWLRQDO´ EHKDYLRUV�

OLNH IRU LQVWDQFH LQ WKH $OODLV SDUDGR[ �VHH IRU LQVWDQFH� 0DFKLQD ������ +RZHYHU�

WKHVH DSSURDFKHV UHO\ RQ WUDQVIRUPDWLRQV RI SUREDELOLWLHV DQG GR QRW VSHFL¿FDOO\ LQ�

FRUSRUDWH D VSHFL¿F XWLOLW\ RI JDPEOLQJ� 0RUHRYHU� WKH LQGHSHQGHQFH FRQGLWLRQ EH�

WZHHQ SUREDELOLWLHV DQG FRQVHTXHQFHV LV UHOD[HG DQG WKH IRUPDOLVP SURSRVHG WKHUHE\

ORVHV WKH PDWKHPDWLFDO WUDFWDELOLW\ RI WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ DSSURDFK�

2XU DSSURDFK GLIIHUV IURP WKHVH DWWHPSWV DW PRGHOLQJ D XWLOLW\ RI JDPEOLQJ E\

H[SOLFLWO\ OHDYLQJ WKH YRQ 1HXPDQQ DQG 0RUJHQVWHUQ IUDPHZRUN LQWDFW� VR DV WR SUH�

VHUYH LWV HOHJDQFH DQG LQWXLWLYH DSSHDO� *DPEOLQJ LV LQGHHG LQWURGXFHG DV D SURFHVV

DWWULEXWH� QRW DV DQ DWWULEXWH RI FRQVHTXHQFHV� 6XFK SURFHGXUDO SUHIHUHQFHV HPEHG

H[SHFWHG XWLOLW\ WKHRU\ LQ D ODUJHU IUDPHZRUN�

����� 'HPRQVWUDWLQJ WKH &RQVHTXHQWLDO 1DWXUH RI ([SHFWHG

8WLOLW\ 7KHRU\

,W LV VRPHWLPHV DUJXHG WKDW FRQVWUXFWLQJ PRUH ³HODERUDWHG´ FRQVHTXHQFHV LV DOZD\V

SRVVLEOH �H�J� 6DPXHOVRQ ����� +DPPRQG ����� ���� GHQLHV WKDW D FRQVHTXHQWLDOLVW

UHGXFWLRQ OHDYHV DQ\ ³JDS´�� 3RSH KDV ORQJ DQG SHUVXDVLYHO\ DUJXHG WKDW WKLV LV QRW

FRUUHFW� , VKRZ KHUH KRZ WUHDWLQJC@6K,�?} DQG�J| C@6K,�?} DV DWWULEXWHV RI FRQ�
VHTXHQFHV OHDGV WR ORJLFDO GLI¿FXOWLHV WKDW SUHYHQW ULJRURXV UHDVRQLQJ� ,W LOOXVWUDWHV

WKH DUJXPHQW WKDW FRQVHTXHQFHV FDQQRW HQFRPSDVV ³HYHU\WKLQJ´�

7KH FRQVHTXHQWLDO QDWXUH RI H[SHFWHG XWLOLW\ WKHRU\ VWHPV IURP WKH UHGXFWLRQ RI

SUHIHUHQFHV WR SUHIHUHQFHV IRU RXWFRPHV RU� LQ WKH ZRUGV RI )LVKEXUQ ������ S� ����

IURP D ³UHGXFWLRQ SULQFLSOH´ VWDWLQJ WKDW�

³IRU FRPSDUDWLYH SXUSRVHV RI SUHIHUHQFH DQG FKRLFH LQ ULVN\ GHFLVLRQV� LW VXI�

¿FHV WR FKDUDFWHUL]H HDFK DOWHUQDWLYH LQ WHUPV RI LWV SUREDELOLW\ GLVWULEXWLRQ RYHU

SRWHQWLDO RXWFRPHV´�

7KLV UHGXFWLRQ LV LQGHHG LPSOLFLW IRU ERWK H[SHFWHG DQG QRQ�H[SHFWHG XWLOLW\ DS�

SURDFKHV� ,W GDWHV EDFN WR %HUQRXOOL �VHH ������ 5HFDOO WKH TXRWH IURP YRQ 1HXPDQQ

DQG 0RUJHQVWHUQ VWDWLQJ WKDW LW PXVW EH SRVVLEOH WR FRPELQH XWLOLWLHV ZLWK SUREDELO�

LWLHV �VHH WKH TXRWH SDJH ���� 8WLOLW\ RI JDPEOLQJ LOOXVWUDWHV KRZ VXFK D[LRPDWLF

DSSURDFK UHVWULFWV LWVHOI WR SULPLWLYH HQWLWLHV WKDW FDQ EH FRPELQHG ZLWK SUREDELOLWLHV�

7KH DUJXPHQWV UXQV DV IROORZV�

7KH DFW RI 1RW *DPEOLQJ FDQQRW EH FRPELQHG ZLWK SUREDELOLWLHV� VLQFH FRP�



��� 7KH �GLV�8WLOLW\ RI *DPEOLQJ DQG WKH $OODLV 3DUDGR[ ��

ELQLQJ 1RW *DPEOLQJ ZLWK D SUREDELOLW\ EHFRPHV *DPEOLQJ�

7KLV GHPRQVWUDWHV WKDW WKH DWWULEXWH 1RW *DPEOLQJ LV H[FOXGHG IURP YRQ 1HX�

PDQQ DQG 0RUJHQVWHUQ ³XWLOLWLHV´ EHFDXVH RI WKH PHUH FKRLFH RI UHSUHVHQWLQJ SULP�

LWLYH HQWLWLHV DV FRPELQDWLRQV RI SUREDELOLWLHV ZLWK XWLOLWLHV� 7KH DUJXPHQW IRU WKH

DWWULEXWH *DPEOLQJ FDQ EH FDUULHG RXW XVLQJ D PXOWL�DWWULEXWH YHUVLRQ RI H[SHFWHG

XWLOLW\ WKHRU\� ZKHUH FRQVHTXHQFHV DUH FRPSRVHG RI VHYHUDO DWWULEXWHV �.HHQH\ DQG

5DLIID ����� VHH DOVR )LVKEXUQ ������ 7KH IROORZLQJ UHDVRQLQJ VKRZV WKDW WUHDWLQJ

*DPEOLQJ²GHQRWHG C²DV RQH DWWULEXWH RI FRQVHTXHQFHV LV QRW ORJLFDOO\ ³PHDQ�

LQJIXO´� &RQVLGHU IRU LQVWDQFH WKH FKRLFH SUHVHQWHG LQ )LJXUH �� ZKLFK LV RQH RI WKH

FKRLFH VLWXDWLRQ LQ WKH SDUDGR[ RI $OODLV �������

*DPEOLQJ� � �0

*DPEOLQJ� � �0

*DPEOLQJ� � �

*DPEOLQJ� � �

���

���

���

���

��*DPEOLQJ DV DQ $WWULEXWH RI &RQVHTXHQFHV

7UHDWLQJ C@6K,�?} DV DQ DWWULEXWH �C� RI FRQVHTXHQFHV ZRXOG OHDG WR H[SUHVV D
SUHIHUHQFH IRU WKH XSSHU SUREDELOLVWLF FRQVHTXHQFH DV

��f�ECc D0� n �bf�ECc f� : ����ECc ��� n �Hb�ECc f� �����

ZKHUH � LV D PRQRWRQLF OLQHDU PXOWL�DWWULEXWH IXQFWLRQDO� +HQFH� ZH FDQ UH�ZULWH
WKH DERYH LQHTXDOLW\ DV

��f�ECc D�� n �Hb�ECc f� n �f��ECc f� : ����ECc ��� n �Hb�ECc f�� �����

$ VXEVWLWXWLRQ RI D FRPPRQ FRQVHTXHQFH OHDGV HTXLYDOHQWO\ WR

��f�ECc D�� n �Hb�ECc ��� n �f��ECc f� : ����ECc ��� n �Hb�ECc ��� �����

/ ��f�ECc D�� n �Hb�ECc ��� n �f��ECc f� : ��ECc ���� �����

7KH HQWLW\ ��ECc �0� KDV KRZHYHU QR SRVVLEOH PHDQLQJ�
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,W VWDWHV WKDW WKH LQGLYLGXDO UHFHLYHV ZLWK SUREDELOLW\ � DQ DPRXQW RI &� 0LOOLRQ

ZLWK WKH DWWULEXWH C@6K,�?}� %XW WKH PHDQLQJ RI C@6K,�?} LV WR FKDUDFWHUL]H D

RoJK@K�,�r|�S FRQVHTXHQFH� QRW D FRQVHTXHQFH DWWDLQHG ZLWK SUREDELOLW\ RQH���
1RZ LW LV FOHDUHU WKDW VXFK DWWULEXWHV FDQQRW EH LQFOXGHG ZLWKLQ H[SHFWHG XWLOLW\

WKHRU\� WKH IROORZLQJ VHFWLRQ LQWURGXFHV WKH PRGHO ZLWK SURFHVVHV�

����� 0RGHOLQJ D 3URFHVV �GLV�8WLOLW\ RI *DPEOLQJ

7KH LQWHUSUHWLYH FRQWH[W LV VHW�XS DV IROORZV� SURFHVVHV WDNH WKH DWWULEXWH�J|C@6K,�?}
�C� LI LW OHDGV WR D FRQVHTXHQFH ZLWK SUREDELOLW\ RQH DQG LW WDNHV WKH DWWULEXWH *DP�
EOLQJ �C� RWKHUZLVH� $Q LQGLYLGXDO ZKR KDV D SUHIHUHQFH IRUC RYHUC� L�H� IRU ZKRP
C "� Cc LV VDLG WR KDYH D XWLOLW\ RI JDPEOLQJ� $Q LQGLYLGXDO IRU ZKRP C "� C LV

VDLG WR KDYH D GLVXWLOLW\ RI JDPEOLQJ� 7KLV LV PDGH IRUPDOO\ H[SOLFLW E\ VWDWLQJ WKDW

� ' iCcCj� $ EHKDYLRU LV WKXV ZULWWHQ �Cc S� RU �Cc S� GHSHQGLQJ RQ LWV FRQVH�

TXHQFH �SUREDELOLVWLF RU GHWHUPLQLVWLF�� $V VXFK� WKLV VSHFL¿F DSSOLFDWLRQ FRQVLVWV LQ

OHDYLQJ C@6K,�?} RU �J| C@6K,�?} DV RQH DUJXPHQW RXWVLGH WKH XWLOLW\ IXQFWLRQ�

L�H� ZLWKRXW DQ DGGLWLYH PRGHO RQ WKH DWWULEXWHV RI WKH XWLOLW\ IXQFWLRQ �VHH )LVKEXUQ

���� IRU VXFK D PRGHO��

$V VXFK� WKH VLQJXODU SURFHVVHV WKDW OHDG WR FRQVHTXHQFHV DUH UHSODFHG E\ ³OD�

EHOV´ �CcC� ZKRVH DVVLJQPHQW LV²LQ WKLV FDVH²REMHFWLYHO\ JLYHQ E\ WKH VLWXDWLRQ

RI FKRLFH� 6XFK D FKRLFH RI SURFHVV DWWULEXWHV FRQVLVWV LQ DEVWUDFWLQJ VLQJXODULW\ RI

WKH SURFHVVHV VXFK DV WR FRQVLGHU RQO\ WKHLU DWWULEXWH C@6K,�?} RU �J| C@6K,�?}
DV LQÀXHQFLQJ UDWLRQDO EHKDYLRU� ,W H[SOLFLWO\ DVVXPHV WKDW SURFHVVHV SRVVHVVLQJ WKH
VDPH DWWULEXWH DUH HTXLYDOHQW DQG WKHUHE\ UHVWULFWV WKH LQWHUSUHWLYH FRQWH[W RI SURFHVV

SUHIHUHQFHV� 7KH MXVWL¿FDWLRQ DV ZHOO DV WKH LQWHQVLW\ RI VXFK SURFHVV XWLOLW\ PD\ RU

PD\ QRW GHSHQG RQ WKH FRQVHTXHQFHV XQGHU FRQVLGHUDWLRQ DQG WKHVH IHDWXUHV DUH QRW

PRGHOOHG KHUH� ,W PD\ LQGHHG YDU\ IURP RQH LQGLYLGXDO WR WKH RWKHU DQG DFURVV FRQ�

WH[WV� 7KLV PRGHO LV SUHFLVHO\ D WRRO WR UHYHDO VXFK LQGLYLGXDO VSHFL¿FLWLHV ULJRURXVO\�

:LWKLQ D SDUWLFXODU FRQWH[W� LW LV QHYHUWKHOHVV DVVXPHG WKDW D SDUWLFXODU LQGLYLGXDO

GRHV QRW VZLWFK IURP D XWLOLW\ RI JDPEOLQJ WR D GLVXWLOLW\ RI JDPEOLQJ� 2WKHUZLVH� LW

LV QRW SRVVLEOH WR PDNH DQ\ SUHGLFWLRQ�

1DWXUDOO\� REVHUYHG EHKDYLRU GRHV QRW GHSHQG RQ VXFK D FKRLFH� ,W PD\ EH WKDW

VXFK D FKRLFH RI DWWULEXWHV GRHV QRW GHVFULEH FRUUHFWO\ WKH EHKDYLRU RI D SDUWLFXODU

LQGLYLGXDO� )RU LQVWDQFH� WKH PRGHO PD\ UHYHDO WKDW LQ RQH FKRLFH� WKH LQGLYLGXDOPXVW

KDYH D XWLOLW\ RI JDPEOLQJ� ZKLOH LQ DQRWKHU KH PXVW KDYH D GLVXWLOLW\ RI JDPEOLQJ�
,Q VXFK D FDVH� ZH FDQ FRQFOXGH WRZDUGV LUUDWLRQDOLW\ RU� VLQFH WKH PRGHO DOZD\V

UHPDLQV RSHQ� ZH FDQ WU\ WR ¿QG DQRWKHU VHW RI SURFHVV DWWULEXWHV WKDW SUHVHUYH WKH

DVVXPSWLRQ RI UDWLRQDOLW\� ,Q WKLV PDQQHU� WKH PRGHO SURSRVHV D ULJRURXV IUDPHZRUN

WR H[SODLQ EHKDYLRU GHVFULSWLYHO\�

87 $ IXUWKHU LQTXLU\ LQWR WKLV ORJLFDO GLI¿FXOW\ PD\ LQGHHG EH HQOLJKWHQLQJ DERXW WKH ORJLFDO FRQ�
VWUXFWLRQ RI H[SHFWHG XWLOLW\ WKHRU\�
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����� 5HYHDOLQJ D 3URFHVV 'LVXWLOLW\ RI *DPEOLQJ LQ WKH $OODLV

3DUDGR[

&RQVLGHU WKH FKRLFH VLWXDWLRQ GHSLFWHG LQ )LJXUH ��

� �0

� �0

*DPEOLQJ

*DPEOLQJ

� �

� �

���

���

���

���

F

G

,QGLYLGXDO

��*DPEOLQJ DV DQ $WWULEXWH RI WKH 3URFHVV

&RPSDUH LW ¿UVW WR )LJXUH � ZKHUH RQO\ FRQVHTXHQFHV DUH GHSLFWHG� 1RZ� WKH LQ�

GLYLGXDO LV DOVR GHSLFWHG� SURYLGLQJ LQWXLWLRQ WKDW WKH SURFHVV LV D UHODWLRQ EHWZHHQ

WKH LQGLYLGXDO DQG WKH FRQVHTXHQFH� $V DOUHDG\ VDLG� LW LV GLVWLQFW IURP WKH FRQVH�

TXHQFH DOWKRXJK ERWK GHSHQG RQ HDFK RWKHU IRU WKHLU FRQMRLQW UHDOL]DWLRQ� 0RUHRYHU�

*DPEOLQJ QRZ FKDUDFWHUL]HV WKH SURFHVV� 'HQRWH S WKH SUREDELOLVWLF FRQVHTXHQFH
RI UHFHLYLQJ &�0 ZLWK SUREDELOLW\ �� DQG QRWKLQJ ZLWK SUREDELOLW\ ��� 'HQRWH _ WKH
SUREDELOLVWLF FRQVHTXHQFH RI UHFHLYLQJ &�0 ZLWK SUREDELOLW\ ��� DQG QRWKLQJ ZLWK

SUREDELOLW\ ���� 7KH HPSLULFDO REVHUYDWLRQ RI D FKRLFH IRU WKH XSSHU EHKDYLRU FDQ EH

ZULWWHQ

ECc S� "� ECc _�� �����

:KLFK� E\ WKH GHSHQGHQW UHYHODWLRQ RI FRQVHTXHQWLDO SUHIHUHQFHV

S "� _� ������

,Q WKLV PDQQHU� WKH SURFHVV DWWULEXWH *DPEOLQJ KDV EHHQ ³DEVWUDFWHG´ DQG WKH

FRQYHQWLRQDO H[SHFWHG XWLOLW\ UHDVRQLQJ FDQ DSSO\� :H KDYH HTXLYDOHQWO\

�ES� : �E_� ������

RU

+, ��f�ED0� n �bf�Ef� : ����E�0� n �Hb�Ef�� ������
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DQG WKHUHIRUH

/ ��f�ED0� n �Hb�E�0� n �f��Ef� : �E�0�� ������

7KH SUREDELOLVWLF FRQVHTXHQFH RI UHFHLYLQJ &�0 ZLWK SUREDELOLW\ ��� &�0 ZLWK

SUREDELOLW\ ��� DQG QRWKLQJ ZLWK SUREDELOLW\ ��� LV IXUWKHU GHQRWHG S�c ZKLOH WKH GH�
WHUPLQLVWLF FRQVHTXHQFH RI UHFHLYLQJ &�0 LV GHQRWHG _�� ([SUHVVLRQ ������ VWDWHV

S� "� _�� ������

1RW *DPEOLQJ

*DPEOLQJ � � 0

� � 0

� �

� � 0

���

���

���

F¶

G¶

���5HYHDOLQJ D 3URFHVV 'LVXWLOLW\ RI *DPEOLQJ

,Q )LJXUH ��� WKH FRQVHTXHQFH S� RI WKH XSSHU EHKDYLRU PXVW EH FRQVHTXHQWLDOO\
SUHIHUUHG WR WKH FRQVHTXHQFH _� RI WKH ORZHU EHKDYLRU� ,W GRHV QRW IROORZ IURP H[SUHV�

VLRQ ������ WKDW D UDWLRQDO LQGLYLGXDO ZKR KDV FKRVHQ WKH XSSHU EHKDYLRU LQ )LJXUH �

VKRXOG FKRRVH WKH XSSHU EHKDYLRU LQ )LJXUH ��� ,I WKH LQGLYLGXDO KDV D SURFHVV GLVX�

WLOLW\ RI JDPEOLQJ� FKRRVLQJ WKH ORZHU EHKDYLRU RI )LJXUH �� PD\ VWLOO EH UDWLRQDO

EHFDXVH WKH SURFHVV RI WKH ORZHU EHKDYLRU KDV WKH DWWULEXWH 1RW *DPEOLQJ ZKLOH WKH

SURFHVV RI WKH XSSHU EHKDYLRU KDV WKH DWWULEXWH *DPEOLQJ� ,QGHHG� HPSLULFDO REVHU�

YDWLRQ UHYHDOV VXFK SURFHVV XWLOLW\�

&RQVLGHU DQ LQGLYLGXDO ZKR KDV FKRVHQ WKH XSSHU EHKDYLRU RI )LJXUH � DQG ZKR

FKRRVHV WKH ORZHU EHKDYLRU RI )LJXUH ��� 7KLV LV ZULWWHQ

ECc _�� "� ECc S��� ������

&RPELQHG ZLWK H[SUHVVLRQ ����� WKLV UHYHDOV WKDW WKH LQGLYLGXDO KDV D GLVXWLOLW\

RI JDPEOLQJ�

7KH DUJXPHQW JRHV DV IROORZV� LI WKH LQGLYLGXDO KDG D XWLOLW\ RI JDPEOLQJ� WKHQ�

E\ WKH RSWLPDOLW\ D[LRP� ZH ZRXOG KDYH REVHUYHG D FKRLFH IRU WKH XSSHU EHKDYLRU

ECc S��� 6LQFH ZH REVHUYH ECc _�� "� ECc S��� WKHQ WKH LQGLYLGXDO PXVW KDYH D GLVX�
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WLOLW\ RI JDPEOLQJ� 1RWH WKDW WKH GHULYDWLRQ RI S� "� _� LV SRVVLEOH EHFDXVH H[SHFWHG
XWLOLW\ WKHRU\ LV DVVXPHG WR EH D YDOLG PHDVXUH RI WKH XWLOLW\ RI FRQVHTXHQFHV� 2WKHU�

ZLVH� WKH UHDVRQLQJ DSSOLHG KHUH ZRXOG QRW EH SRVVLEOH�

)RU FODUL¿FDWLRQ� LW VKRXOG EH REVHUYHG WKDW WKH REVHUYDWLRQ RI ECc S�� "� ECc _��
ZKHQ ECc S� "� ECc _� KDV EHHQ REVHUYHG LQ WKH VLWXDWLRQ RI )LJXUH �� LV FRQVLVWHQW
ZLWK D XWLOLW\ RI JDPEOLQJ� EXW DOVR ZLWK D GLVXWLOLW\ RI JDPEOLQJ� 6LQFH WKH GHJUHH

RU LQWHQVLW\ RI SURFHVV SUHIHUHQFHV LV QRW SDUW RI WKH PRGHO� WKH LQGLYLGXDO PD\ KDYH

D GLVXWLOLW\ IRU JDPEOLQJ WKDW KDV QRW HQRXJK ³VWUHQJWK´ WR UHYHUVH H[SHFWHG XWLOLW\

RI FRQVHTXHQFHV� ,Q WKLV SDWWHUQ� XWLOLW\ RU GLVXWLOLW\ RI JDPEOLQJ UHPDLQV XQUHYHDOHG

ZLWKRXW DGGLWLRQDO HPSLULFDO REVHUYDWLRQV�

5HFDOO 0DUVFKDN¶V FOLPEHU H[DPSOH� 7KHUH LV QRWKLQJ LUUDWLRQDO DERXW DQ LQGL�

YLGXDO ZKR OLNHV WR FOLPE� EXW GRHV VR LQ D SUXGHQW PDQQHU� )RU LQVWDQFH� D FOLPEHU

PD\ EH ³ULVN�DYHUVH´ ZKLOH VWLOO QRW JR FOLPELQJ ZKHQ VXFK ULVN LV QXOO� 7KH LQWULQ�

VLF SUHIHUHQFH IRU WKH SUHVHQFH RI ULVN LV WUHDWHG DV D SURFHVV DWWULEXWH� ,W UHÀHFWV D

SURFHVV XWLOLW\ RI JDPEOLQJ� DV D WDVWH IRU ULVNLQHVV� ,Q WKLV PDQQHU� FOLPEHUV FDQ EH

VDLG WR EH UDWLRQDO LQ WKHLU EHKDYLRU LI RQH FRQVLGHUV WKDW WKH\ DUH PRWLYDWHG E\ WKH

SURFHVV RI FOLPELQJ� ZKLOH VWLOO FDULQJ DERXW GDQJHURXV FRQVHTXHQFHV� ,W PD\ EH WKDW

WKH VDPH LQGLYLGXDO VKRZV D GLVXWLOLW\ RI JDPEOLQJ LQ D ODERUDWRU\ H[SHULPHQW ZKLOH

KH VKRZV D XWLOLW\ RI JDPEOLQJ ZKHQ FOLPELQJ� 7KH WZR FRQWH[WV DUH LQGHHG YHU\

GLIIHUHQW�

,Q HLWKHU FDVHV²GLVXWLOLW\ RU XWLOLW\ RI JDPEOLQJ²� WKH PRQRWRQLFLW\ RI WKH IXQF�

WLRQDO IRUP PHDVXULQJ H[SHFWHG XWLOLW\ RI FRQVHTXHQFHV LV QRW YLRODWHG� FRQWUDULO\ WR

WKH LQWHUSUHWDWLRQ RI 0DUVFKDN��� ,W FRXOG HYHQ EH VDLG WKDW DQ LQGLYLGXDO ZKR SUHIHUV

D SUREDELOLVWLF FRQVHTXHQFH WR D GHWHUPLQLVWLF FRQVHTXHQFH WKDW LV EHWWHU WKDQ DQ\ RI

WKH RXWFRPHV RI WKH SUREDELOLVWLF FRQVHTXHQFH LV UDWLRQDO� 6XFK D EHKDYLRU ZRXOG UH�

YHDO D ³SDUWLFXODUO\ VWURQJ´ XWLOLW\ RI JDPEOLQJ²DV D WDVWH IRU ZRQGHU²VLPLODU WR

WKH SUHIHUHQFH DQ LQGLYLGXDO PD\ KDYH IRU WKH VXVSHQVH RI RSHQLQJ D JLIW�

:LWK WKLV PRGHO� SDWWHUQV RI EHKDYLRU WKDW DUH V\VWHPDWLFDOO\ REVHUYHG GR QRW

DSSHDU ³LUUDWLRQDO´ EXW DUH UDWKHU UDWLRQDOO\ H[SODLQHG H[ SRVW E\ D SURFHVV XWLOLW\� 7KH

FRQGLWLRQV XQGHU ZKLFK D SURFHVV XWLOLW\ FDQ EH D ULJRURXV H[SODQDWLRQ DUH IRUPDOO\

FRQVWUDLQHG E\ WKH PRGHO� 7KH LQWHUSUHWDWLRQ RI VXFK SURFHVV XWLOLW\� IRU LQVWDQFH DV D

SURFHVV XWLOLW\ RI JDPEOLQJ� LV PDGH H[SOLFLW WKURXJK WKH VSHFL¿FDWLRQ RI WKH SURFHVV

DWWULEXWHV�

7KH IROORZLQJ VHFWLRQ VKRZV WKDW WKH SURSRVHG DSSURDFK DOVR DOORZV SUHGLFWLRQV

H[ DQWH�

����� 3UHGLFWLRQV LQYROYLQJ D 3URFHVV 8WLOLW\ +\SRWKHVLV

6XSSRVH WKDW ZH KDYH REVHUYHG DQ LQGLYLGXDO FKRRVLQJ WKH XSSHU EHKDYLRU LQ )LJXUH

�� DQG WKHQ WKH ORZHU EHKDYLRU LQ )LJXUH ��� $V DUJXHG� LW UHYHDOV D SURFHVV GLVXWLOLW\

RI JDPEOLQJ� :LWKLQ WKH VDPH FRQWH[W RI FKRLFH� FRQVLGHU QRZ WKH VLWXDWLRQ GHSLFWHG

LQ )LJXUH ���

88 7KH XWLOLW\ LQFUHDVHV ZKHQ WKH SUREDELOLW\ RI VHYHUH LQMXU\ GHFUHDVHV EXW GHFUHDVHV ZKHQ VXFK D
SUREDELOLW\ EHFRPHV ]HUR�
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� �0

� �0

*DPEOLQJ

*DPEOLQJ

� �

� �

���

���

���

���

F

H

���'RPLQDWHG &RQVHTXHQFHV

&RPSDUHG ZLWK )LJXUH �� WKH FRQVHTXHQFH RI WKH ORZHU EHKDYLRU� GHQRWHG ec KDV
EHHQ LPSURYHG VXFK DV WR LQFOXGH D ��� SUREDELOLW\ RI UHFHLYLQJ &� 0LOOLRQ� 6XSSRVH

WKDW ZH REVHUYH D FKRLFH IRU WKH ORZHU EHKDYLRU�

ECc e� "� ECc S�� ������

7KH GHSHQGHQW UHYHODWLRQ RI FRQVHTXHQWLDO SUHIHUHQFHV OHDGV WR

����E�0� n �Hb�Ef�� : ��f�ED0� n �bf�Ef� ������

RU HTXLYDOHQWO\

�E�0� : ��f�ED0� n �Hb�E�0� n �f��Ef�� ������

'HQRWLQJ e� WKH GHWHUPLQLVWLF FRQVHTXHQFH RI UHFHLYLQJ &�0 DQG S��WKH SURED�
ELOLVWLF FRQVHTXHQFH RI UHFHLYLQJ &�0ZLWK SUREDELOLW\ ��� &�0ZLWK SUREDELOLW\ ���

DQG QRWKLQJ ZLWK SUREDELOLW\ ���c ZH KDYH

e� "� S��� ������

*LYHQ WKH LQGLYLGXDO¶V GLVXWLOLW\ RI JDPEOLQJ� ZH FDQ XVH RSWLPDOLW\ WR SUHGLFW LQ

WKH VLWXDWLRQ RI )LJXUH �� WKDW D UDWLRQDO LQGLYLGXDO VKRXOG FKRRVH WKH ORZHU EHKDYLRU�

iC (� C DQG e� "� S��j ', ECc e�� (� ECc S���� ������

,I LW LV REVHUYHG LQVWHDG WKDW ECc S��� "� ECc e��c WKHQ WKH H[SODQDWLRQ RI EHKDYLRU
ZLWK D XWLOLW\ RU D GLVXWLOLW\ RI JDPEOLQJ LV FRQWUDGLFWHG DQG WKH LQGLYLGXDO PXVW EH

FRQVLGHUHG ³LUUDWLRQDO´�
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1RW *DPEOLQJ

*DPEOLQJ � �0

� �0

� �

� �0

���

���

���

F¶¶

H¶

���3UHGLFWLQJ %HKHYLRU ZLWK 3URFHVV 3UHIHUHQFHV

7KHUHIRUH� D IDOVL¿DEOH SUHGLFWLRQ IRU WKH VLWXDWLRQ RI )LJXUH �� FDQ EH SURSRVHG

EDVHG RQ D SDWWHUQ RI EHKDYLRU IRU WKH VLWXDWLRQV RI )LJXUH �� �� DQG ��� 7KLV SUH�

GLFWLRQ FDQQRW EH PDGH ZLWKRXW FRQVLGHULQJ WKH VSHFL¿F LQÀXHQFH RI SURFHVV XWLOLW\

VLQFH EHKDYLRU LQ WKH VLWXDWLRQV RI )LJXUH � DQG �� IDOVLI\ H[SHFWHG XWLOLW\ WKHRU\ LI

QRW SURSHUO\ UHVWULFWHG WR FRQVHTXHQFHV� 7UHDWLQJ FKRLFHV RI )LJXUH � DQG �� DQG

FKRLFHV RI )LJXUH �� DQG ��� WKLV PRGHO FDQ LQWHUSUHW D ODUJHU FODVV RI EHKDYLRUV���

$V IRU LWV GHVFULSWLYH DELOLW\� WKH QRUPDWLYH DELOLW\ RI WKH PRGHO EXLOGV RQ H[SHFWHG

XWLOLW\ WKHRU\ UDWKHU WKDQ LQYDOLGDWHV LW�

)RU FODUL¿FDWLRQ� VXSSRVH ¿QDOO\ WKDW ZH REVHUYH D FKRLFH IRU WKH XSSHU EHKDYLRU

LQ )LJXUH ��� L�H� ZH REVHUYH �Cc S� "� ECc e�� 7KLV LPSOLHV WKDW S "� e� 7KURXJK
H[SHFWHG XWLOLW\ WKHRU\� WKLV LV HTXLYDOHQW WR S�� "� e�� 6LQFH SUHYLRXV REVHUYDWLRQV
KDYH UHYHDOHG D GLVXWLOLW\ RI JDPEOLQJ� RSWLPDOLW\ FDQQRW EH LQYRNHG WR SUHGLFW WKH

EHKDYLRU RI WKH LQGLYLGXDO LQ WKH FKRLFH VLWXDWLRQ RI )LJXUH ��� $JDLQ� UDWLRQDO EH�

KDYLRU GHSHQGV RQ WKH VWUHQJWK RI WKH SURFHVV GLVXWLOLW\ RI JDPEOLQJ�

%\ H[SODLQLQJ V\VWHPDWLF YLRODWLRQ RI H[SHFWHG XWLOLW\ RI FRQVHTXHQFHV LQ WKH

SUHVHQFH RI FHUWDLQW\ WKURXJK SURFHVV XWLOLW\� LW LV WKXV SRVVLEOH WR EXLOG RQ H[SHFWHG

XWLOLW\ WKHRU\ WR LPSURYH RXU XQGHUVWDQGLQJ RI UDWLRQDO EHKDYLRU� ([SHFWHG XWLOLW\

WKHRU\ KHOSV WR UHYHDO ZKDW LW PLVVHV EHFDXVH LW IRUPDOO\ ³GUDZV WKH OLQH´ EHWZHHQ

FRQVHTXHQWLDO DQG SURFHGXUDO FRQVLGHUDWLRQV� 7KH QDWXUH RI WKH SURFHVV GLPHQVLRQ

KRZHYHU SUHYHQWV VXFK D UHYHODWLRQ WR EH RI TXDQWLWDWLYH QDWXUH� 7KH ³GHJUHH RU ³LQ�

WHQVLW\´ RI SURFHVV XWLOLW\ LV QRW PRGHOOHG DQG LW UHPDLQV RUGLQDO� $V D UHVXOW� WKH

SUHGLFWLYH DELOLW\ RI WKH PRGHO� OLNH LWV GHVFULSWLYH DELOLW\� LV OLPLWHG DFFRUGLQJO\�

$OWKRXJK VXFK DQ RUGLQDO PHDVXUHPHQW RI SURFHVV SUHIHUHQFHV PD\ EH LPSURYHG�

LW LV FHUWDLQO\ QRW D ³ZHDNQHVV´ RI WKH PRGHO LQ FRPSDULVRQ WR H[SHFWHG XWLOLW\ WKH�

RU\� &RQYHQWLRQDO LQWHUSUHWDWLRQV RI H[SHFWHG XWLOLW\ WKHRU\ UHO\ RQ WKH LPSOLFLW DV�

89 %HVLGHV QHXWUDOLW\ DQG RSWLPDOLW\� D FRQVHTXHQFH RI D SUHIHUUHG EHKDYLRU FDQ DOZD\V EH UHSODFHG
E\ D EHWWHU RQH �WKLV LV D IRUP RI GRPLQDQFH��
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VXPSWLRQ WKDW LQGLYLGXDOV GR QRW KDYH SUHIHUHQFHV IRU SURFHVVHV SHU VH �QHXWUDOLW\ RI

UHSUHVHQWDWLRQ�� :LWK WKDW DVVXPSWLRQ� WKH SURSRVHG PRGHO LV HTXLYDOHQW WR H[SHFWHG

XWLOLW\ WKHRU\ DQG LV WKXV QRW ZHDNHU WKDQ LW�

��� $GGLWLRQDO 5HPDUNV RQ WKH ³3HFXOLDULWLHV´ RI WKH

0RGHO

7KH FRQVLGHUDWLRQ RI D XWLOLW\ RI JDPEOLQJ WKXV PD\ LQGXFH D ELDV LQ WKH PHDVXUHPHQW

RI XWLOLW\ IRU FRQVHTXHQFHV� 1HYHUWKHOHVV� XWLOLW\ RI WKHVH FRQVHTXHQFHV FDQ VWLOO EH

PHDVXUHG WKURXJK FRPSDULVRQV RI QRQ�GHJHQHUDWH SUREDELOLW\ GLVWULEXWLRQV���

7KH DWWDLQPHQW RI D TXDQWLWDWLYH PHDVXUHPHQW RI FRQVHTXHQWLDO SUHIHUHQFHV� ZLWK�

RXW D VLPLODU UHVXOW IRU SURFHVVHV� OHDYHV XV ZLWK D SHFXOLDU ³QXPHULFDO VWUXFWXUH´

FRPSRVHG RI D TXDQWLWDWLYH VFDOH �DQ LQWHUYDO RQH� DQG D TXDOLWDWLYH VFDOH �DQ RUGLQDO

RQH� WKDW FRPELQH WKURXJK WKH RSWLPDOLW\ D[LRP�

$V VXFK� FKRLFH RUGHUV GXDO HQWLWLHV DV� IRU H[DPSOH

³� XQLWV RI WKH ¿UVW UDQN´

(�

³� XQLWV RI WKH ¿UVW UDQN´

(�

³� XQLWV RI WKH VHFRQG UDQN´

(�

³� XQLW RI WKH VHFRQG UDQN´�

7KH ³RSHQ´ FKDUDFWHULVWLF RI WKH IRUPDOLVP H[SORUHG LQ WKLV GLVVHUWDWLRQ WKXV

EHFRPHV FOHDUHU ZKHQ REVHUYLQJ FKRLFH RYHU GXDO HQWLWLHV DV

³� XQLWV RI WKH ¿UVW UDQN´

(�

³� XQLWV RI WKH VHFRQG UDQN´�

$OWKRXJK FKRLFH HPSLULFDOO\ RUGHUV VXFK HQWLWLHV� DQ DEVWUDFW RUGHULQJ RI WKHP

LV PLVVLQJ� 7KLV FKDUDFWHULVWLF RI WKH PRGHO FDQ EH UHODWHG WR WKH UHPDUN RI FKDSWHU

� �VHFWLRQ ��� SDJH ���DERXW WKH IRUPDO GLVWLQFWLRQ EHWZHHQ H[ DQWH DQG H[ SRVW SHU�

VSHFWLYHV��� /DWHU� VHFWLRQ ����� SURSRVHV WR UHÀHFW VXFK D VWUXFWXUH E\ PXOWLSO\LQJ DQ

RUGLQDO XWLOLW\ IXQFWLRQ RQ SURFHVVHV ZLWK D FDUGLQDO XWLOLW\ IXQFWLRQ RQ FRQVHTXHQFHV�

$QRWKHU FULWLFDO LVVXH LV ZKHWKHU DQG KRZ D PRUH HODERUDWHG PHDVXUH RI VXFK

W\SH RI XWLOLW\ FDQ EH REWDLQHG� $OWKRXJK D ³SRSXODWLRQ´ DSSURDFK PD\ HQKDQFH

VXFK PHDVXUHPHQW �WKH VDPH LQGLYLGXDO DFURVV WLPH RU GLIIHUHQW LQGLYLGXDOV DW WKH

8: 6HH IRU LQVWDQFH :DNNHU DQG 'HQHIIH ������ DQG WKHLU UHIHUHQFHV� 6HH DOVR )LVKEXUQ ������ DQG
.UDQW] HW DO� �������

8; )XUWKHU LQYHVWLJDWLRQV DUH UHTXLUHG LQ WKLV UHVSHFW� 7KLV FRPELQDWLRQ RI RUGLQDOLW\ DQG FDUGLQDOLW\
KDV EHHQ LQÀXHQFHG E\ WKH LGHDV RI 3LDJHW DQG *UL]H DERXW WKH FRQVWUXFWLRQ RI QDWXUDO QXPEHUV �VHH
IRU LQVWDQFH ���� DQG LQ SDUWLFXODU WKH ZRUN RI *UL]H RQ WKH FRQVWUXFWLRQ RI QDWXUDO QXPEHUV SS�
���������
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VDPH WLPH�� $ NH\ SRLQW LV ZKHWKHU WKH LQÀXHQFH RI HPRWLRQDO WDVWHV FDQ EH DVVXPHG

WR EH TXDOLWDWLYHO\ VLPLODU DFURVV WKH SRSXODWLRQ �.DKQHPDQ HW DO� ����� S� �����

��� &RQFOXVLRQ WR &KDSWHU �

([SHFWHG XWLOLW\ WKHRU\ KDV EHHQ ZLGHO\ FULWLFL]HG IRU LWV GHVFULSWLYH LQDGHTXDF\�

1RWZLWKVWDQGLQJ WKH PDVVLYH HIIRUWV WR FRQVWUXFW DOWHUQDWLYH DSSURDFKHV� WKH GRP�

LQDQW YLHZ LV WKDW LW UHPDLQV WKH SURSHU QRUPDWLYH PRGHO ZKHQ IDFLQJ SUREDELOLVWLF

FRQVHTXHQFHV�

5DWKHU WKDQ PRGLI\LQJ LWV D[LRPV� WKLV DSSURDFK SURSRVHV WR HPEHG WKH YRQ 1HX�

PDQQ DQG 0RUJHQVWHUQ DSSURDFK LQ D SURFHGXUDO FRQWH[W�

7KH PDLQ DUJXPHQWV RI WKH FKDSWHU PD\ EH VXPPDUL]HG DV IROORZV�

� &RQVHTXHQWLDO SUHIHUHQFHV FDQ EH TXDQWLWDWLYHO\ PHDVXUHG WR WKH H[WHQW WKHVH

HQWLWLHV FDQ EH FRPELQHG ZLWK SUREDELOLWLHV� 7KLV LV VWDQGDUG H[SHFWHG XWLOLW\

WKHRU\�

� ,I SURFHVVHV QHFHVVDULO\ UHPDLQ XQGHU WKH FRQWURO RI WKH LQGLYLGXDO� WKHQ WKH\

FDQQRW EH FRPELQHG ZLWK SUREDELOLWLHV� $V D UHVXOW� SUHIHUHQFHV IRU SURFHVVHV

DUH H[FOXGHG IURP H[SHFWHG XWLOLW\ WKHRU\�

� 3UHIHUHQFHV PHDVXUHG WKURXJK H[SHFWHG XWLOLW\ WKHRU\ DUH MXGJPHQWDO� 7KH\

GR QRW QHFHVVDULO\ UHÀHFW REVHUYDWLRQ� H[FHSW ZKHQ UHSUHVHQWDWLRQ LV DVVXPHG

WR EH QHXWUDO� 6XFK DQ DVVXPSWLRQ LV D PDWWHU RI DSSURSULDWH H[SHULPHQWDO

VHWWLQJ�

� ([SHFWHG XWLOLW\ WKHRU\ LV QRW YLRODWHG LI SURSHUO\ UHVWULFWHG WR FRQVHTXHQFHV

DQG WKH IRUPDOLVP RI H[SHFWHG XWLOLW\ WKHRU\ UHPDLQV LQWDFW�

� ([SHFWHG XWLOLW\ WKHRU\ LV QHFHVVDULO\ FRQVHTXHQWLDO DQG SURYLGHV D IRUPDO

VHSDUDWLRQ RI SURFHVVHV DQG FRQVHTXHQFHV�

� 8QOHVV D W\SH RI RSHUDWLRQ RI FRPELQDWLRQ FDQ EH DVVXPHG DPRQJ SURFHVVHV�

WKH\ UHPDLQ VLQJXODU� $V D UHVXOW� SURFHVV SUHIHUHQFHV FDQQRW EH TXDQWLWDWLYHO\

PHDVXUHG� 7KH\ DUH UHYHDOHG RUGLQDOO\ DV D UDQNLQJ RYHU SURFHVVHV�

� 7KURXJK DQ H[SOLFLW FKRLFH RI DWWULEXWHV� WKH LQWHUSUHWDWLRQ RI UHYHDOHG SURFHVV

SUHIHUHQFHV FDQ EH PDGH ULJRURXV DQG VXEMHFW WR FRQWUDGLFWLRQ�

,Q WKH QH[W FKDSWHU� WKH UHODWLRQ EHWZHHQ SURFHVVHV DQG FRQVHTXHQFHV LV DJDLQ

GLIIHUHQW� &RQVHTXHQFHV UHVXOW IURP WKH FRPELQDWLRQ RI SURFHVVHV WDNHQ E\ GLIIHUHQW

LQGLYLGXDOV� 7KLV LV WKH IUDPHZRUN RI JDPH WKHRU\�
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&KDSWHU �

3URFHVVHV DQG ,QWHUGHSHQGHQW

&RQVHTXHQFHV

³,W LV WKDW WKH PDWKHPDWLFDO SURSHUWLHV RI D JDPH� OLNH WKH DHVWKHWLF SURSHUWLHV�

WKH KLVWRULFDO SURSHUWLHV� WKH OHJDO DQG PRUDO SURSHUWLHV� WKH FXOWXUDO SURSHU�

WLHV� DQG DOO WKH RWKHU VXJJHVWLYH DQG FRQQRWDWLYH GHWDLOV� FDQ VHUYH WR IRFXV

WKH H[SHFWDWLRQV RI FHUWDLQ SDUWLFLSDQWV RQ FHUWDLQ VROXWLRQV´�

7KRPDV &� 6FKHOOLQJ

��� 1RUPDWLYH DQG 'HVFULSWLYH ,QWHUSUHWDWLRQV LQ *DPH

7KHRU\

*DPH WKHRU\ IDFHV LQWHUSUHWLYH GLI¿FXOWLHV �5XELQVWHLQ ������ 6LQFH WKLV WKHRU\ KDV

PDQ\ IRUPXODWLRQV DQG DSSOLFDWLRQV� WKHVH GLI¿FXOWLHV UDQJH RYHU YDULRXV LVVXHV� 7KLV

FKDSWHU IRFXVHV RQ WKH GLVWLQFWLRQ EHWZHHQ QRUPDWLYH DQG GHVFULSWLYH LQWHUSUHWDWLRQV

RI WKH VLPSOHVW IRUP RI VWUDWHJLF JDPHV� 1RUPDWLYHO\� VROXWLRQ FRQFHSWV DSSO\ WR

JDPHV ZKHUH RQO\ FRQVHTXHQFHV DUH FRQVLGHUHG� 'HVFULSWLYHO\� UDWLRQDO EHKDYLRU

LV QHYHUWKHOHVV LQÀXHQFHG E\ SURFHVV SUHIHUHQFHV� ,QVWHDG RI WUHDWLQJ DQ\ EHKDYLRU

WKDW GHYLDWHV IURP WKH QRUPDWLYH VROXWLRQ DV ³LUUDWLRQDO´� ZH VKRZ WKDW WKH QRWLRQ RI

SURFHVV SUHIHUHQFHV KHOSV WR LQWHUSUHW GHSDUWXUHV IURP FRQVHTXHQWLDO UDWLRQDOLW\� ,Q

SDUWLFXODU� LW VKHGV OLJKW RQ KRZ D VRFLDO QRUP� DV D SUR¿OH RI SURFHVV SUHIHUHQFHV�

KHOSV LQGLYLGXDOV WR FRRUGLQDWH RQ WKH EHVW EHKDYLRU IRU DOO�

:KHQ D EHKDYLRU LV REVHUYHG� LW LV GHVFULSWLYHO\ LQWHUSUHWHG DV UDWLRQDO DQG SUHI�

HUHQFHV DUH UHYHDOHG� 7KHQ� WKHVH SUHIHUHQFHV DUH QRUPDWLYHO\ DVVXPHG WR IROORZ

VRPH D[LRPV DQG VROXWLRQ FRQFHSWV� 7KLV DOORZV RWKHU K\SRWKHWLFDO UDWLRQDO EHKDY�

LRUV WR EH GHGXFHG� 7KHQ� LI EHKDYLRU WKDW LV QRW FRQVLVWHQW ZLWK WKH GHGXFHG UDWLRQDO

EHKDYLRUV LV REVHUYHG� LW PXVW EH WUHDWHG DV ³LUUDWLRQDO´� 'HVFULSWLYHO\� WKH LQGLYLG�

XDO GLGQ¶W DFW DFFRUGLQJ WR KLV SUHIHUHQFHV RU DOWHUQDWLYHO\� KLV SUHIHUHQFHV DUH QRW

FRQVLVWHQW ZLWK WKH QRUPDWLYH PRGHO� 7KLV SDWWHUQ FRQVWLWXWHV D ³SDUDGR[´� ,W UHOLHV

RQ WZR GLVWLQFW LQWHUSUHWDWLRQV RI UDWLRQDOLW\� D GHVFULSWLYH RQH �LQGLYLGXDOV GR ZKDW

WKH\ SUHIHU� DQG D QRUPDWLYH RQH �LQGLYLGXDOV EHKDYH FRQVLVWHQWO\��

$V D W\SLFDO H[DPSOH� FRRSHUDWLYH EHKDYLRU LQ WKH 3ULVRQHUV¶ 'LOHPPD LV FRQVH�

TXHQWLDOO\ LUUDWLRQDO� QRUPDWLYHO\� D UDWLRQDO LQGLYLGXDO VKRXOG GHIHFW� 2Q WKH RWKHU

KDQG� FRRSHUDWLYH EHKDYLRU LQ WKH 3ULVRQHUV¶ 'LOHPPD LV HPSLULFDOO\ REVHUYHG� GH�

VFULSWLYHO\� D UDWLRQDO LQGLYLGXDO PD\ FRRSHUDWH���

8< 6DOO\ ������ SURYLGHV D PHWD�DQDO\VLV RQ 3ULVRQHUV¶ 'LOHPPD H[SHULPHQWV� 2QH PD\ OLNH WR FRQ�
VXOW 5DSRSRUW DQG &KDPPDK ������� 5DSRSRUW HW DO� ������� 5DSRSRUW ������� 1RWH WKDW PRVW UHFHQW
HPSLULFDO VWXGLHV KDYH IRFXVHG RQ UHSHDWHG JDPHV�

��
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7KH GLI¿FXOW\ LV RQH RI FRQFHSWXDO QDWXUH DQG RI SUHFLVLRQ PRUH WKDQ RI WHFK�

QLFDO VRSKLVWLFDWLRQ� 7KH UHGXFWLRQ RI SUHIHUHQFHV WR FRQVHTXHQWLDO SUHIHUHQFHV LV

DQ LPSOLFLW DVVXPSWLRQ WKDW LV TXLWH V\VWHPDWLF LQ JDPH WKHRU\� %HVLGHV� QRWDWLRQDO

DQG DQDO\WLFDO SUDFWLFHV WHQG WR SUHFOXGH WKH GLVWLQFWLRQ EHWZHHQ WKH JDPH RI FRQVH�

TXHQFHV DQG WKH UHDO JDPH DFWHG E\ WKH LQGLYLGXDO� )RU WKHVH UHDVRQV� WKH IROORZLQJ

DUJXPHQW LV SUHVHQWHG LQ LWV VLPSOHVW IRUP� ,W IRFXVHV RQ WKH VLPSOHVW YHUVLRQ RI WKH

JDPH� RQH�VKRW �LQGLYLGXDOV DFW RQO\ RQFH�� VLPXOWDQHRXV PRYHV �WKH\ GRQ¶W NQRZ

ZKDW WKH RWKHU GRHV�� QR UDQGRPL]DWLRQ �WKH\ UHDOO\ KDYH WR FKRRVH RQH EHKDYLRU��

SHUIHFW LQIRUPDWLRQ �WKHUH LV QR ³XQFHUWDLQW\´ FRQVLGHUHG�� 7KLV H[SUHVVLRQ RI WKH DU�

JXPHQW LQ WKLV PLQLPDO VHWWLQJ VKRXOG UHQGHU PRUH VDOLHQW KRZ SURFHVV SUHIHUHQFHV

SURYLGH DQ LQWXLWLYH H[SODQDWLRQ WR WKH 3ULVRQHUV¶ 'LOHPPD SDUDGR[� $OWKRXJK WKH

SUHVHQW VWDWH RI WKH WKHRU\ FRQVLGHUV WKDW VXFK D JDPH KDV RQO\ RQH QRUPDWLYHO\ UD�

WLRQDO VROXWLRQ� GHIHFWLRQ� RXU PRGHO KDV GLIIHUHQW UDWLRQDO VROXWLRQV WKDW GHSHQG RQ

LQGLYLGXDOV WKHPVHOYHV DQG RQ WKH FRQVHTXHQFHV DW KDQG�

��� $ %ULHI 5HYLHZ RI WKH /LWHUDWXUH

$V D RQH�VKRW JDPH DSSURDFK� RXU PRGHO PXVW EH GLVWLQJXLVKHG IURP WKH G\QDPLF

GHYHORSPHQWV RI JDPH WKHRU\� LQ SDUWLFXODU FRQFHUQLQJ WKH 3ULVRQHUV¶ 'LOHPPD� ,W

LV LQGHHG SRVVLEOH WR FRQVWUXFW DQ DUJXPHQW DFFRUGLQJ WR ZKLFK FRRSHUDWLRQ DSSHDUV

UDWLRQDO LQ D UHSHDWHG VHWWLQJ RI WKLV JDPH� 7KLV QHYHUWKHOHVV LPSOLHV D PRGL¿FD�

WLRQ RI WKH EDVLF UDWLRQDOLW\ DVVXPSWLRQ WKDW LQGLYLGXDOV ³DFW IRU WKHLU RZQ JRRG´�

,QGLYLGXDO WKHPVHOYHV PD\ HYHQ ³GLVDSSHDU´ ZKHQ PRGHOV FRQVLGHU RQO\ SRSXOD�

WLRQV��� $OWKRXJK WKHVH G\QDPLF DSSURDFKHV DUH LQVWUXFWLYH� WKH\ FDQQRW VROYH WKH

LQLWLDO SDUDGR[ EHFDXVH WKH\ UHO\ RQ UHSHWLWLRQ� &RRSHUDWLRQ LV LQGHHG IRXQG LQ RQH�

VKRW JDPHV� 2WKHUZLVH� LW ZRXOG QRW EH D ³SDUDGR[´ DQG ZRXOG QRW KDYH DWWUDFWHG VR

PXFK DWWHQWLRQ�

%HFDXVH LW PDLQWDLQV WKH DVVXPSWLRQ ³RQH LQGLYLGXDO� RQH FKRLFH´� WKH DSSURDFK

UHO\LQJ RQ IDLUQHVV LV FORVHU WR RXU VXEMHFW� ,I FRRSHUDWLRQ LV IDLU� DQG LQGLYLGXDOV

SUHIHU WR EH IDLU� WKHQ LQGHHG FRRSHUDWLRQ PD\ EH SUHIHUUHG H[ DQWH� ([ SRVW� LW PD\

DOVR SD\� ,Q VXFK PRGHOV� LQGLYLGXDOV GR QRW DFW EHFDXVH RI WKH FRQVHTXHQFHV RI WKHLU

DFWLRQV� EXW DV JXLGHG E\ GHRQWRORJLFDO FRQVLGHUDWLRQV� $V DQ H[DPSOH� *DXWKLHU

������ ³VROYHV´ WKH 3ULVRQHUV¶ 'LOHPPD LQ WKLV PDQQHU DQG VKRZV WKDW FRRSHUDWLRQ

LV ³WKH UDWLRQDO VROXWLRQ´� $V IRU G\QDPLF VHWWLQJV� LQGLYLGXDOV GR QRW UHDOO\ ³DFW IRU

WKHLU RZQ JRRG´ LQ WKDW DSSURDFK HLWKHU� 7KH\ FKRRVH VRPH ³GLVSRVLWLRQV´ DQG WKH

JDPH RI GLVSRVLWLRQV LV QRW D 3ULVRQHUV¶ 'LOHPPD DQ\PRUH� 0RUHRYHU� LW LV GLI¿FXOW

WR DFFHSW WKDW LW ZRXOG DOZD\V EH UDWLRQDO WR FRRSHUDWH� $ 3ULVRQHUV¶ 'LOHPPD ZKHUH

\RX ORRVH &� 0 LI \RX FRRSHUDWH ZKHQ WKH RWKHU GHIHFW PD\ QRW EH UDWLRQDOO\ SOD\HG

LQ WKH VDPH PDQQHU WKDQ RQH ZKHUH \RX ORRVH RQO\ &�� HYHU\WKLQJ HOVH EHLQJ HTXDO�

7KH DSSURDFK RI *DXWKLHU PD\ EH D PRUDO LGHDO� LW GRHV QRW KRZHYHU PDNH WKH OLQN

ZLWK GHVFULSWLYH LQYHVWLJDWLRQV� $OWKRXJK FRRSHUDWLRQ LV VRPHWLPHV REVHUYHG� LW LV

93 , GR QRW GLVFXVV LQ GHWDLOV WKLV SRLQW� $XPDQQ ������ GRHV LW ZLWK FODULW\� $[HOURG ������ LV RQH
H[DPSOH RI VXFK DSSURDFKHV� 6HH DOVR .DQGRUL ������� )XGHQEHUJ DQG /HYLQH �������



��� $ %ULHI 5HYLHZ RI WKH /LWHUDWXUH ��

FHUWDLQO\ QRW WKH UDWLRQDO VROXWLRQ� VLQFH LW VXUHO\ GHSHQGV RQ WKH LQGLYLGXDOV DQG RQ

WKH FRQVHTXHQFHV�

$ UHFHQW DWWHPSW GXH WR 5DELQ ������ OLQNV FRQVHTXHQWLDO FRQVLGHUDWLRQV ZLWK

HWKLFDO DQG HPRWLRQDO FRQFHUQV��� 5DELQ FRQVLGHUV WKDW LQGLYLGXDOV DUH ZLOOLQJ WR

VDFUL¿FH WKHLU RZQ PDWHULDO ZHOO�EHLQJ WR KHOS WKRVH ZKR DUH EHLQJ NLQG DQG SXQLVK

WKRVH ZKR DUH EHLQJ XQNLQG� ,Q WKLV PDQQHU� 5DELQ FRPSDUHV ³SV\FKRORJLFDO JDPHV´

IURP JDPHV RI FRQVHTXHQFHV� WKDW KH FDOOV ³PDWHULDO JDPHV´� +H WKHQ VWXGLHV KRZ

HTXLOLEULD RI PDWHULDO JDPHV FDQ EH UHODWHG WR HTXLOLEULD RI SV\FKRORJLFDO JDPHV� 7KLV

DSSURDFK KRZHYHU GRHV QRW GLUHFWO\ FRPELQH RXWFRPHV DQG HPRWLRQDO FRQFHUQV� ,Q

5DELQ¶V RZQ ZRUGV�

³&RXOG WKHVH HPRWLRQV EH GLUHFWO\ PRGHOHG E\ WUDQVIRUPLQJ WKH SD\RIIV� VR

WKDW RQH FRXOG DQDO\]H WKLV WUDQVIRUPHG JDPH LQ WKH FRQYHQWLRQDO ZD\" 7KLV

WXUQV RXW WR EH LPSRVVLEOH´ �LELG�� S� ������

7KHUH DUH LQGHHG GLI¿FXOWLHV UHODWHG WR WKH TXHVWLRQ RI KRZ JDPHV FDQ EH WUDQV�

IRUPHG E\ WKH FRQWH[W LQ ZKLFK WKH\ DUH SOD\HG� ,W DPRXQWV WR LQFOXGH LQ FRQVH�

TXHQFHV SURSHUWLHV WKDW DUH H[FOXGHG E\ FRQVWUXFWLRQ� 7KLV PD\ EH ZK\ KH WKLQNV LW

LV ³LPSRVVLEOH´���

7KH IDLOXUH RI RQH SDUWLFXODU PHDQV QHHG QRW H[FOXGH WKH SRVVLELOLW\ RI DFKLHYLQJ

WKH VDPH HQG E\ DQRWKHU PHDQV� 0\ FRQWHQWLRQ LV WKDW WKH WKHRUHWLFDO IUDPHZRUN RI

JDPH WKHRU\ DOUHDG\ FRQWDLQV D ³QDWXUDO´ HQWLW\ ZKLFK DOORZV IRU HWKLFDO RU HPRWLRQDO

FRQFHUQV WR EH IRUPDOO\ H[SUHVVHG� 7KH HQWLW\ WKDW , ZDQW WR FRQVLGHU IRU WKH VXS�

SRUW RI HWKLFDO RU HPRWLRQDO FRQFHUQV LV WKH SURFHVV RI EHKDYLRU LWVHOI� FDOOHG DFWLRQV

LQ JDPH WKHRU\� $V GHYHORSHG DORQJ WKLV GLVVHUWDWLRQ� WKH PHUH PRGL¿FDWLRQ WKDW

LV SURSRVHG LV WR FRQVLGHU WKDW LQGLYLGXDOV KDYH SUHIHUHQFHV RYHU DFWLRQV SHU VH� DV

SURFHVVHV WR UHDFK FRQVHTXHQFHV� 6R ZH GRQ¶W QHHG WR DGG DQ\ QHZ HQWLW\ WR WKH FRQ�

VHTXHQWLDO IUDPHZRUN RI JDPH WKHRU\� :H PHUHO\ KDYH WR FRQVLGHU WKDW SUHIHUHQFHV

PD\ QRW EH UHGXFHG WR SUHIHUHQFHV IRU FRQVHTXHQFHV� ,Q WKLV PDQQHU� FRRSHUDWLRQ

LQ D 3ULVRQHUV¶ 'LOHPPD FDQ EH FRQVLVWHQW ZLWK UDWLRQDOLW\ DV WKH FKRLFH RI WKH SUH�

IHUUHG EHKDYLRU� 0RUHRYHU� SURFHVV SUHIHUHQFHV VKHG OLJKW RQ WKH SURFHVV E\ ZKLFK

LQGLYLGXDOV UHDFK DQ HTXLOLEULXP� $ VLPSOH GH¿QLWLRQ RI VRFLDO QRUPV DV SUR¿OHV

RI SURFHVV SUHIHUHQFHV FDQ EH SURSRVHG DQG D UH¿QHPHQW RI WKH 1DVK (TXLOLEULXP

FRQFHSW²FDOOHG DQ 2SWLPDO 1DVK (TXLOLEULXP²FKDUDFWHUL]HV VLWXDWLRQV ZKHUH D VR�

FLDO QRUP LQÀXHQFHV EHKDYLRU WRZDUGV WKH EHVW FRQVHTXHQFHV IRU DOO� $Q 2SWLPDO

1DVK (TXLOLEULXP� ZKHQ LW H[LVWV� LV DOZD\V 3DUHWR�HI¿FLHQW� ,W PD\ EH LQWHUSUHWHG DV

D ³IRFDO HTXLOLEULXP´ �6FKHOOLQJ ����� DQG WKH VRFLDO QRUP WKDW HQVXUHV VXFK HTXL�

OLEULXP PD\ FRUUHVSRQG WR D ³FRQYHQWLRQ´ �/HZLV ������

7KH UHVW RI WKH FKDSWHU LV RUJDQL]HG DV IROORZV� VHFWLRQ � UHFDOOV WKH IRUPXOD�

WLRQ RI VWUDWHJLF FRQVHTXHQWLDO JDPHV LQ DQ DWWHPSW WR DYRLG VHPDQWLF DQG QRWDWLRQDO

PLVXQGHUVWDQGLQJV� 6HFWLRQ � SUHVHQWV WKH GH¿QLWLRQ RI UDWLRQDOLW\ LQ WKH FRQWH[W RI

94 6HH DOVR %LQPRUH ������ ZKR QHYHUWKHOHVV WHQG WR UHGXFH HYHU\WKLQJ WR WKH VDPH W\SH RI FRQVLG�
HUDWLRQV�

95 2Q SV\FKRORJLFDO JDPHV� VHH *LOERD DQG 6FKPHLGOHU ������ DQG *HDQDNRSORV DQG 3HDUFH �������



�� � 3URFHVVHV DQG ,QWHUGHSHQGHQW &RQVHTXHQFHV

JDPH�WKHRUHWLF LQWHUDFWLRQV DQG SURSRVHV DSSURSULDWH VROXWLRQ FRQFHSWV� 6HFWLRQ �

DSSOLHV RXU PRGHO WR WKH DQDO\VLV RI WKH 3ULVRQHUV¶ 'LOHPPD ZKLOH VHFWLRQ � FRQ�

FOXGHV�

��� &RQVHTXHQWLDO *DPHV

7KLV VHFWLRQ LV PHUHO\ D UHPLQGHU RI EDVLF QRWLRQV RI JDPH WKHRU\� ,W LV DGDSWHG IURP

2VERUQH DQG 5XELQVWHLQ �������

����� 6HW�XS

&RQVLGHU D VHW � RI ? LQGLYLGXDOV� )RU HDFK LQGLYLGXDO � 5 � � FRQVLGHU D VHW ��

RI SURFHVVHV RU DFWLRQV� @� 5 ��� 7KH VHW RI SUR¿OHV RI SURFHVVHV LV GHQRWHG � '
��M���� $ SUR¿OH RI SURFHVVHV WKXV FRQVLVWV LQ RQH SURFHVV SHU LQGLYLGXDO� :H QRWH

@ ' E@�c @3�� 5 �cZKHUH �� ' i� 5 � G � 9' �j� )XUWKHUPRUH� FRQVLGHU D
FRQVHTXHQFH IXQFWLRQ } RI GRPDLQ � DQG RI UDQJH D VHW RI SUR¿OH RI FRQVHTXHQFHV

�� :H QRWH } G @ :�$ }E@� 5 �� 6XFK D FRQVHTXHQFH IXQFWLRQ DVVLJQV D SUR¿OH RI
FRQVHTXHQFHV WR DQ\ SUR¿OH RI SURFHVVHV� L�H� WKH VDPH SUR¿OH RI SURFHVVHV FDQ EH

DVVLJQHG GLIIHUHQW FRQVHTXHQFHV GHSHQGLQJ RQ LQGLYLGXDOV� ,Q WHUPV RI QRWDWLRQ� ZH

ZULWH � ' ��M���� ,I ZH GHVLUH WR PDNH H[SOLFLW WKH FRQVHTXHQFH IRU WKH LQGLYLGXDO

� RI WKH SUR¿OH RI SURFHVVHV @ ' E@�c @3��� ZH FDQ ZULWH }�E@� ' S� 5 �� ZKLFK

GHQRWHV WKH �|� FRPSRQHQW RI WKH SUR¿OH RI FRQVHTXHQFHV }E@�� :H FRQVLGHU IXUWKHU

WKDW HDFK LQGLYLGXDO � KDV D SUHIHUHQFH UHODWLRQ (�
� RYHU FRQVHTXHQFHV���

����� 'H¿QLWLRQ RI D &RQVHTXHQWLDO *DPH

$ FRQVHTXHQWLDO JDPH FDQ EH VXPPDUL]HG E\ WKH IROORZLQJ GH¿QLWLRQ�

'H¿QLWLRQ � $ FRQVHTXHQWLDO JDPH K ' k�c E���c }c E(
�
� �l LV GH¿QHG E\G

�L� $ ¿QLWH VHW � RI LQGLYLGXDOV�

�LL� 1RQ�HPSW\ VHWV RI SURFHVVHV �� IRU HDFK LQGLYLGXDO � 5 � �

�LLL� $ FRQVHTXHQFH IXQFWLRQ } IURP � ' ��M��� WR �� WKH VHW RI SUR¿OHV RI

FRQVHTXHQFHV�

�LY� $ SUHIHUHQFH UHODWLRQ (�
� RYHU �� IRU HDFK LQGLYLGXDO � 5 ��

3URFHVVHV DQG SUR¿OHV RI SURFHVVHV DUH WKXV QRW WKH VDPH� :KHQ DQ LQGLYLG�

XDO LPSOHPHQWV D SURFHVV� KH GRHV QRW FRQWURO WKH FRQVHTXHQFH KH ZLOO UHDFK� 7KLV

GHSHQGV LQGHHG RQ ZKDW RWKHU LQGLYLGXDOV GR DQG UHQGHUV JDPH WKHRU\ LQWHUHVWLQJ�

7KHUHIRUH� WKHUH LV DOUHDG\ D GLVWLQFWLRQ EHWZHHQ ZKDW WKH LQGLYLGXDO FRQWUROV �KLV

DFWLRQ RU SURFHVV� DQG ZKDW WKH LQGLYLGXDO H[SHFWV �H[ DQWH� DQG REWDLQV �H[ SRVW��

,W LV FUXFLDO WR PDNH PRUH H[SOLFLW WKHVH WZR GLPHQVLRQV DQG WR DYRLG GURSSLQJ WKH

FRQVHTXHQFH IXQFWLRQ ZKHQ H[SUHVVLQJ SUHIHUHQFHV RYHU FRQVHTXHQFHV� L�H� DYRLGLQJ

96 , GR QRW ZULWH (Fl

l
ZKLFK ZRXOG EH UHGXQGDQW�



��� 6RFLDO *DPHV ��

H[SUHVVLRQV OLNH E@W� c @3�� (
�
� E@�c @3�� ZKHUH WKH } LV RPLWWHG� ZKHQ ZH GR QRW ZDQW

WR DVVXPH WKDW LQGLYLGXDOV DUH QHXWUDO ZLWK UHJDUGV WR SURFHVVHV���
, QRZ WXUQ RQ WKH VWDQGDUG SDUDGR[ RI WKH 3ULVRQHUV¶ 'LOHPPD�

����� 7KH 3DUDGR[ RI WKH 3ULVRQHUV¶ 'LOHPPD

,Q WKH 3ULVRQHUV¶ 'LOHPPD JDPH� WZR LQGLYLGXDOV FDQ LPSOHPHQW WZR SURFHVVHV�

GHQRWHG IRU LQVWDQFH �J DQG (e� $ SDLU RI SURFHVVHV²RQH IRU HDFK LQGLYLGXDO²

JHQHUDWHV D SDLU RI FRQVHTXHQFHV� RQH IRU HDFK LQGLYLGXDO� :H ZULWH }�E(ec�J�c
}�E�Jc�J�c }�E(ec(e�c DQG }�E�Jc(e�� 7KH SURFHVV WDNHQ E\ � LV ZULWWHQ ¿UVW�

7KHQ D 3ULVRQHUV¶ 'LOHPPD JDPH LV FKDUDFWHUL]HG E\ }�E(ec�J� "�
� }�E�Jc�J� "�

�

}�E(ec(e� "�
� }�E�Jc(e� IRU HDFK LQGLYLGXDO �� 7KHUHIRUH� HDFK LQGLYLGXDO LV EHW�

WHU RII SOD\LQJ(e ZKHQ WKH RWKHU SOD\V �J( DQG HDFK LQGLYLGXDO LV EHWWHU RII SOD\LQJ
(e ZKHQ WKH RWKHU SOD\V (e� :H GRQ¶W QHHG WKH VROXWLRQ FRQFHSW RI D 1DVK (TXL�

OLEULXP LQ D FRQVHTXHQWLDO 3ULVRQHUV¶ 'LOHPPD� DQ LQGLYLGXDO LV DOZD\V EHWWHU RII E\

LPSOHPHQWLQJ WKH SURFHVV (e�
,I DQ H[SHULPHQW LV FDUULHG RXW DFFRUGLQJ WR WKH DERYH DQG DQ LQGLYLGXDO LP�

SOHPHQWLQJ �J LV REVHUYHGc KLV EHKDYLRU PXVW EH FRQVLGHUHG ³LUUDWLRQDO´� :KDW

LV PHDQW E\ LUUDWLRQDO LV WKDW WKH LQGLYLGXDO GRHVQ¶W DFW DFFRUGLQJ WR KLV SUHIHU�

HQFHV� %HFDXVH LI KH DFWV DFFRUGLQJ WR KLV SUHIHUHQFHV� WKHQ ZH PXVW HLWKHU KDYH

}�E�Jc�J� "�
� }�E(ec�J� RU }�E�Jc(e� "�

� }�E(ec(e�� ZKLFK LV WKHQ FRQWUDGLFW�
LQJ }�E(ec�J� "�

� }�E�Jc�J� "�
� }�E(ec(e� "�

� }�E�Jc(e� �
7ZR ODVW UHPDUNV DUH LQ RUGHU� )LUVW� SUHIHUHQFHV RYHU FRQVHTXHQFHV FDQ EH UH�

YHDOHG GHVFULSWLYHO\ EHIRUH WKH JDPH LV SOD\HG� :KHQ ZH QHHG RQO\ RUGLQDO SUHIHU�

HQFHV� LW VXI¿FHV WR WDNH LQFUHDVLQJ DPRXQWV RI PRQH\ DQG WR VXSSRVH WKDW LQGLYLG�

XDOV SUHIHU PRUH PRQH\ WKDQ OHVV� 6HFRQG� QRWKLQJ LQ WKH IRUPDOLVP VSHFL¿HV WKH

H[SHULPHQWDO FRQWH[W� 7KHUHIRUH� WKHUH VKRXOG EH QR GLIIHUHQFH ZKHWKHU LQGLYLGXDOV

FDQ FRPPXQLFDWH RU QRW EHIRUH SOD\LQJ� NQRZ HDFK RWKHU� EHORQJ WR WKH VDPH VR�

FLDO FRPPXQLW\� HWF� 2I FRXUVH� WKLV PDNHV HPSLULFDO GLIIHUHQFHV EXW WKH SRLQW LV WKDW

VXFK GHSHQGHQFH LV QRW SDUW RI WKH VLPSOHVW YHUVLRQ RI WKH WKHRU\� $ PRWLYDWLRQ IRU

WKH IROORZLQJ PRGHO LV SUHFLVHO\ WR LQWHJUDWH WKHVH FRQVLGHUDWLRQV LQ WKH EDVLF PRGHO�

��� 6RFLDO *DPHV

3URFHVV SUHIHUHQFHV PD\ PRGLI\ WKH FRQVHTXHQWLDO JDPH IURP WKH SRLQW RI YLHZ RI

WKH LQGLYLGXDO ZKR DFWV� 6LQFH SURFHVVHV DUH GH¿QHG ZKHQ WKH JDPH LV FRQVWUXFWHG�

WKH\ FRXOG QRW KDYH EHHQ PHDVXUHG EHIRUHKDQG� L�H� EHIRUH WKH FRQVWUXFWLRQ RI WKH

JDPH� 7KLV GLIIHUV IURP FRQVHTXHQWLDO SUHIHUHQFHV ZKLFK GR QRW QHHG WKH JDPH LW�

VHOI WR EH GH¿QHG� 7KH H[WHQW WR ZKLFK D JDPH RI FRQVHTXHQFHV LV PRGL¿HG RU WUDQV�

IRUPHG GHSHQGV WKH VRFLDO FRQWH[W� , SURSRVH WR UHIHU WR VRFLDO JDPHV WR GHVLJQDWH

WKH JDPH LQ LWV FRQWH[W� L�H� ZKHQ SURFHVV SUHIHUHQFHV GR PDWWHU�

97 6HH IRU LQVWDQFH 2VERUQH DQG 5XELQVWHLQ ������ S� ����



�� � 3URFHVVHV DQG ,QWHUGHSHQGHQW &RQVHTXHQFHV

����� 6HW�XS

:KHQ DQ LQGLYLGXDO DFWV� KH LPSOHPHQWV D SURFHVV ZKLOH H[SHFWLQJ VRPH FRQVH�

TXHQFHV� 7KH VHW �� RI DYDLODEOH EHKDYLRUV LV LQFOXGHG LQ WKH &DUWHVLDQ SURGXFW RI

WKH VHW �� RI SURFHVVHV RI LQGLYLGXDO � DQG WKH VHW �� RI FRQVHTXHQFHV� :H GHQRWH

�� � �� � ��� DQG K� ' E@�c }�E@�c @3��� 5 ��� )RU HDFK LQGLYLGXDO� D[LRPV � �ZHDN

RUGHULQJ RI EHKDYLRUDO SUHIHUHQFHV�� D[LRP � �ZHDN RUGHULQJ RI SURFHVV SUHIHUHQFHV��

D[LRP � �ZHDN RUGHULQJ RI FRQVHTXHQWLDO SUHIHUHQFHV� DQG D[LRP � �RSWLPDOLW\� LQ�

WURGXFHG LQ FKDSWHU � DUH GHHPHG WR KROG�

����� 5DWLRQDOLW\ LQ 6RFLDO JDPHV

:H FDQ GH¿QH UDWLRQDO EHKDYLRU LQ D JDPH�WKHRUHWLF FRQWH[W DV IROORZV���

'H¿QLWLRQ �� $ EHKDYLRU E@W� c }�E@
W

� c @3��� LV UDWLRQDO LI DQG RQO\ LI� IRU DOO @� 5 �� G
E@W� c }�E@

W

� c @3��� (
�
� E@�c }�E@�c @3����

5DWLRQDO EHKDYLRU LV WKXV GH¿QHG GHSHQGHQWO\ RI D VHW RI SURFHVVHV IRU DOO RWKHU

LQGLYLGXDOV �GHQRWHG @3���

����� $ 1DVK (TXLOLEULXP 6ROXWLRQ &RQFHSW ,QWHJUDWLQJ 3URFHVV

3UHIHUHQFHV

,I ZH QRZ FKDUDFWHUL]H D SUR¿OH RI EHKDYLRUV²RQH IRU HDFK LQGLYLGXDO� VXFK WKDW DOO

EHKDYLRUV DUH UDWLRQDO� ZH FRPH WR WKH FODVVLFDO VROXWLRQ FRQFHSW RI D 1DVK (TXLOLE�

ULXP� 6XFK D VROXWLRQ FDQ EH ZULWWHQ ZLWKRXW GLI¿FXOW\ LQ WKH FDVH RI D SUHIHUHQFH

UHODWLRQ RYHU EHKDYLRUV LQVWHDG RI D SUHIHUHQFH UHODWLRQ RYHU FRQVHTXHQFHV RQO\�

'H¿QLWLRQ �� $ SUR¿OH RI EHKDYLRUV @W ' E@W� c @
W

3�� LV D 1DVK (TXLOLEULXP LI DQG

RQO\ LI� IRU DOO � 5 �c IRU DOO @� 5 �� G E@
W

� c }�E@
W

� c @
W

3��� (
�
� E@�c }�E@�c @

W

3����

,W PD\ DSSHDU DEXVLYH WR GHQRWH D SUR¿OH RI EHKDYLRUV E\ D SUR¿OH RI SURFHVVHV

@W� 7KLV LV QRW VLQFH D SUR¿OH RI SURFHVVHV VSHFL¿HV D SURFHVV IRU HDFK LQGLYLGXDO DQG
WKXV D FRQVHTXHQFH IRU HDFK LQGLYLGXDO� 7KHUHIRUH� D SUR¿OH RI SURFHVVHV GHWHUPLQH

D SUR¿OH RI EHKDYLRUV� 7KLV FRQVWLWXWHV D VLPSOHU QRWDWLRQ�

����� 6RFLDO 1RUPV DQG 6RFLDO *DPHV

,Q RUGHU WR GLVHQWDQJOH WKH FRQVHTXHQWLDO JDPH IURP WKH VRFLDO JDPH� ZH PD\ ¿UVW

VSHFLI\ WKH UROH RI SURFHVV SUHIHUHQFHV� $Q\ LQGLYLGXDO � LV DVVXPHG WR KDYH SURFHVV
SUHIHUHQFHV RYHU KLV SURFHVVHV @� 5 ��� 7KH SUR¿OH RI VXFK SURFHVV SUHIHUHQFHV DUH
GHHPHG WR FRQVWLWXWH D VRFLDO QRUP�

'H¿QLWLRQ �� $ SUR¿OH RI SURFHVV SUHIHUHQFHV k ' ��M� (�
� LV D VRFLDO QRUP�

)LQDOO\� D VWUDWHJLF VRFLDO JDPH FDQ EH VXPPDUL]HG E\ WKH IROORZLQJ GH¿QLWLRQ�

98 )RU QRWDWLRQDO VLPSOL¿FDWLRQ� ZH GR QRW ZULWH (Dl
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HI¿FLHQW HTXLOLEULD� LQGLYLGXDOV IROORZ WKHLU SUHIHUUHG SURFHVV DQG KDYH QR UHDVRQ WR

GHYLDWH DORQJ WKDW SDWK VLQFH LW JXLGHV WKHP WR WKH EHVW SRVVLEOH HTXLOLEULXP�

����� $ 1XPHULFDO )RUPXODWLRQ RI WKH 0RGHO

,Q WKH IROORZLQJ VHFWLRQ� D QXPHULFDO IRUPXODWLRQ LV SUHVHQWHG VR DV WR HDVH WKH WUHDW�

PHQW RI FRQFUHWH H[DPSOHV DV ZHOO DV WKHLU LQWHUSUHWDWLRQ���

7KH VHWV �� RI FRQVHTXHQFHV DUH DVVXPHG WR EH PL[WXUH VHWV �VHH GH¿QLWLRQ RQ

SDJH ��� DQG D[LRPV � WR � DUH DVVXPHG WR KROG� &RQVHTXHQWLDO SUHIHUHQFHV RI LQGL�

YLGXDOV DUH WKXV PHDVXUDEOH E\ D FRQVHTXHQWLDO XWLOLW\ IXQFWLRQ �� WKDW LV D PRQRWRQLF
DQG OLQHDU IXQFWLRQDO IRUP �D YRQ 1HXPDQQ DQG0RUJHQVWHUQ XWLOLW\� RQ��� ,QGLYLGX�

DOV¶ SURFHVV SUHIHUHQFHV DUH UHÀHFWHG DV ZHLJKWV RQ FRQVHTXHQWLDO XWLOLW\� L�H� RXWVLGH

WKH IXQFWLRQDO IRUP� $OWKRXJK� WKHVH ZHLJKWV FDQ EH UHYHDOHG DV D UDQNLQJ� WKH\

UHPDLQ LQ JHQHUDO ³XQNQRZQ´ WR WKH REVHUYHU��� ,Q RWKHU ZRUGV� SUHIHUHQFHV RYHU EH�

KDYLRUV DUH UHÀHFWHG WKURXJK D ZHLJKWHG YRQ 1HXPDQQ 0RUJHQVWHUQ XWLOLW\ IXQFWLRQ�

:H WKXV FRQVLGHU WKH PRGHO EDVHG RQ WKH IROORZLQJ GH¿QLWLRQ RI UDWLRQDOLW\�
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7KH PHDVXUHPHQW RI SUHIHUHQFHV LV UHTXLUHG WR EH VWULFWO\ SRVLWLYH VR WKDW WKH

SURSHUW\ H[SUHVVHG E\ WKH RSWLPDOLW\ D[LRP �D[LRP � SDJH ��� RI WKH TXDOLWDWLYH

VWUXFWXUH LV DSSURSULDWHO\ UHÀHFWHG LQ WKH QXPHULFDO IRUPXODWLRQ�

7KH RULJLQ RI WKH LQWHUYDO VFDOH � PHDVXULQJ FRQVHTXHQWLDO SUHIHUHQFHV PXVW EH

¿[HG VXFK WKDW ��ES�� : f IRU DOO S� 5 ��� $V D UHVXOW� WKH UDWLR RI SURFHVV XWLOLWLHV LV

ERXQGHG E\ WKH UDWLR RI FRQVHTXHQWLDO XWLOLWLHV DV

9; 7KH PDQQHU E\ ZKLFK WKLV PXOWLSOLFDWLYH IRUP PD\ EH VKRZQ WR EH ³QHFHVVDU\´ VHHPV WR EH DQ
LQWHUHVWLQJ SUREOHP�

9< :H PD\ LQWHUSUHW WKHP DV SDUWLFXODU W\SH RI ³EHOLHIV´ WKDW LQGLYLGXDOV KDYH RQ WKHPVHOYHV� 7KLV LV
LQWHUHVWLQJ IXUWKHU UHVHDUFK�
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7KLV QXPHULFDO IRUPXODWLRQ KHOSV WR LQWHUSUHW WKH GLIIHUHQW SRVVLEOH HPSLULFDO

REVHUYDWLRQV RI UDWLRQDO EHKDYLRU GHSHQGLQJ RQ SURFHVV SUHIHUHQFHV�

7KH GLIIHUHQW VRFLDO JDPHV WKDW PD\ UHVXOW IURP GLIIHUHQW 3ULVRQHUV¶ 'LOHPPD RI

FRQVHTXHQFHV DUH QRZ VWXGLHG�

��� 7KH ,QÀXHQFH RI D 6RFLDO 1RUP LQ WKH 3ULVRQHUV¶

'LOHPPD
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7KH LQWHUHVW RI WKH DSSURDFK LV QRW WR GHWHUPLQH D XQLTXH UDWLRQDO VROXWLRQ IRU WKH

3ULVRQHUV¶ 'LOHPPD EXW WR PDNH XVH RI HPSLULFDO REVHUYDWLRQ RI UDWLRQDO EHKDYLRU WR

UHYHDO SURFHVV SUHIHUHQFHV� :H H[SUHVV UDWLRQDO VROXWLRQV RI WKH VRFLDO JDPH GHSHQG�

LQJ RQ SURFHVV SUHIHUHQFHV� 7R WKLV SXUSRVH� ZH UHSUHVHQW JUDSKLFDOO\ WKH GLIIHUHQW

1DVK (TXLOLEULD XVLQJ WKH SURFHVV XWLOLWLHV k� DQG k2 RI LQGLYLGXDOV � DQG 2 DV FRRU�
GLQDWHV� 7KHVH SURFHVV XWLOLWLHV KDYH D UDQJH IURP f WR � H[FOXGHG� 3URFHVV XWLOLWLHV
RI f DQG � DUH YDOXH�UDWLRQDO DQG FRUUHVSRQG WR WKH OLPLW�FDVH ZKHUH LQGLYLGXDOV DUH
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DQG FRUUHVSRQG WR WKH OLPLW�FDVH ZKHUH LQGLYLGXDOV DUH VROHO\ FRQFHUQHG E\ WKH FRQ�
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HUDWLRQ HTXLOLEULXP LV RSWLPDO �DQ 2SWLPDO 1DVK (TXLOLEULXP LV GHSLFWHG ZLWK WKH
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GRXEOH VWDU�� $W HDFK DV\PPHWULF FRUQHU� WKHUH H[LVWV DQ DV\PPHWULF 1DVK (TXLOLE�

ULXP ZKLFK LV 2SWLPDO IRU ERWK LQGLYLGXDOV� RQH ³VDFUL¿FHV´ KLPVHOI IRU WKH RWKHU�

7KH 'HIHFWLRQ HTXLOLEULXP LV 2SWLPDO RQO\ ZKHQ ERWK LQGLYLGXDOV KDYH D SURFHVV

XWLOLW\ IRU 'HIHFWLRQ�

&DVH �G ��

��n%�

A +�
+�n5�

IRU DOO LQGLYLGXDOV

$V VKRZQ LQ )LJXUH ��� D 1DVK (TXLOLEULXP DOVR DOZD\V H[LVWV LQ WKLV FDVH� 7KH

V\PPHWULF DQG RSWLPDO HTXLOLEULXP RI FRRSHUDWLRQ LV UHVWULFWHG WR VWURQJHU SURFHVV

SUHIHUHQFHV WKDQ LQ FDVH �� 7KH V\PPHWULF HTXLOLEULXP RI GHIHFWLRQ KROGV IRU V\P�

PHWULFDO SURFHGXUDO SUHIHUHQFHV FORVH WR QHXWUDOLW\ EXW LW QHYHU FRH[LVWV ZLWK WKH FR�

RSHUDWLRQ HTXLOLEULXP� $W HDFK DV\PPHWULF FRUQHU� WKHUH H[LVWV DV\PPHWULF 2SWLPDO

1DVK (TXLOLEULD VLPLODUO\ WR FDVH �� 7KHVH HTXLOLEULD PD\ DOVR FRH[LVW DOWKRXJK QRQH

LV RSWLPDO�

&DVHV �G +�
+�n5�

A ��

��n%�

DQG
�
3�

�
3�n%3�

A
+
3�

+
3�n53�

)LJXUH �� LQGHHG UHSUHVHQWV WZR SHUPXWDEOH FDVHV GHSHQGLQJ ZKHWKHU ZH WDNH

� ' �E�� ' 2� RU � ' 2 E�� ' ��� 7KHVH WKLUG FDVHV DUH FKDUDFWHUL]HG E\ WKHLU
DV\PPHWU\� ZKLFK HQWDLOV WKH DEVHQFH RI HTXLOLEULXP IRU VRPH YDOXHV RI Ek�c k2��
7KHUH LV QR FRH[LVWHQFH RI HTXLOLEULD�
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2SWLPDO

���1DVK (TXLOLEULD LQ D 3ULVRQHUV¶ 'LOHPPD� &DVH �

��� &RQFOXVLRQ WR &KDSWHU �

7KLV FKDSWHU DWWHPSWV WR H[WHQG JDPH WKHRU\ VXFK DV WR H[SOLFLWO\ LQWHJUDWH SURFHGXUDO

DQG FRQVHTXHQWLDO SUHIHUHQFHV� 7KLV DOORZV WR VWDWH WKH VROXWLRQ FRQFHSW RI 1DVK

(TXLOLEULXP ZLWK SUHIHUHQFHV IRU EHKDYLRUV LQVWHDG RI SUHIHUHQFHV IRU FRQVHTXHQFHV

LQ D VWUDLJKWIRUZDUG PDQQHU�

7KH VWUXFWXUH RI RXU DSSURDFK OHDGV WR WKH LQWURGXFWLRQ RI WKH FRQFHSW RI2SWLPDO

1DVK (TXLOLEULXP ZKLFK LV D UH¿QHPHQW RI WKH 1DVK (TXLOLEULXP FRQFHSW� 6XFK D VH�

OHFWLRQ FKDUDFWHUL]HV D SUR¿OH RI EHKDYLRUV FRPSRVHG RI SURFHGXUDOO\ SUHIHUUHG SUR�

FHVVHV DQG SUHIHUUHG FRQVHTXHQFHV DW HTXLOLEULXP� 7KHUH DUH ³JRRG UHDVRQV´ WR UHDFK

VXFK HTXLOLEULXP VLQFH DOO LQGLYLGXDOV SUHIHU WKH SURFHVV WR DWWDLQ LW� DQG DOVR SUHIHU

WKH FRQVHTXHQFHV WKH\ UHDFK RYHU DOO FRQVHTXHQFHV UHDFKHG DW HTXLOLEULXP� :KHQ

VXFK DQ RSWLPDO HTXLOLEULXP H[LVWV� DQG HLWKHU SURFHVV RU FRQVHTXHQWLDO SUHIHUHQFHV

DUH VWULFW� WKHQ WKH 2SWLPDO 1DVK (TXLOLEULXP LV XQLTXH� 0RUHRYHU� DQ 2SWLPDO 1DVK

(TXLOLEULXP LV DOZD\V 3DUHWR�HI¿FLHQW� %\ MXVWLI\LQJ WKH H[LVWHQFH RI D ³IRFDO HTXL�

OLEULXP´� WKH LQWHJUDWLRQ RI SURFHVV SUHIHUHQFHV LQ WKH GH¿QLWLRQ RI UDWLRQDOLW\ PD\

OHDG WR D ULFKHU XQGHUVWDQGLQJ RI WKH JHQHUDO QRWLRQ RI HTXLOLEULXP�

(PSLULFDOO\� WKLV DSSURDFK VKHGV OLJKW RQ WKH GLVWLQFWLRQ EHWZHHQ WKH FRQVHTXHQ�

WLDO JDPH DQG WKH VRFLDO JDPH DFWXDOO\ SHUFHLYHG DQG DFWHG E\ WKH LQGLYLGXDOV� 7KH

VRFLDO JDPH GRHV LQWHJUDWH SUHIHUHQFHV RYHU SURFHVVHV SHU VH� 'HSHQGLQJ RQ SURFH�

GXUDO SUHIHUHQFHV� WKHUH H[LVWV PDQ\ VROXWLRQV WR VXFK JDPHV� HYHQ ZKHQ SUHIHUHQFHV

IRU FRQVHTXHQFHV KDYH EHHQ ³DFFXUDWHO\ PHDVXUHG´ EHIRUHKDQG� ,Q SDUWLFXODU� WKH RE�
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2SWLPDO

���1DVK (TXLOLEULD LQ D 3ULVRQHUV¶ 'LOHPPD� &DVHV �

VHUYDWLRQ RI FRRSHUDWLRQ LQ WKH 3ULVRQHUV¶ 'LOHPPD GRHV QRW UHYHDO ³LUUDWLRQDOLW\´�

EXW UHYHDOV WKH LQÀXHQFH RI D VRFLDO QRUP RQ FRQVHTXHQWLDO EHKDYLRU� 6XI¿FLHQWO\

VWURQJ SURFHVV SUHIHUHQFHV ZLWK UHJDUGV WR WKH FRQVHTXHQFHV DW VWDNH OHDG WR ERWK

LQGLYLGXDOV FRRSHUDWLQJ DV WKH XQLTXH 2SWLPDO 1DVK (TXLOLEULXP RI WKH JDPH� ,Q

WKHVH VLWXDWLRQV� FRQVHTXHQWLDO EHKDYLRU LV LQÀXHQFHG E\ D VRFLDO QRUP WKDW KHOSV WKH

FROOHFWLYLW\ RI LQGLYLGXDOV WR UHDFK D PRUH HI¿FLHQW VWDWH�

:K\ D SDUWLFXODU LQGLYLGXDO GRHV KDYH SURFHGXUDO SUHIHUHQFHV RU LV QHXWUDO UH�

PDLQV RQ RSHQ TXHVWLRQ� ZKLFK LV D PDWWHU RI H[SODLQLQJ SUHIHUHQFHV� QRW EHKDYLRU�

2QH PD\ DUJXH WKDW SURFHVV SUHIHUHQFHV PD\ FRPH IURP WUDGLWLRQ� IURP PHPEHUVKLS

RI D VRFLDO FRPPXQLW\� IURP FRJQLWLYH FRQVLVWHQF\� HWF� , KDYH WUHDWHG WKHP DV JLYHQ�

,W PD\ EH SRVVLEOH WR PRGHO WKHLU JHQHVLV PRUH SUHFLVHO\� 2QH SRVVLEOH ZD\ WR SUR�

FHHG LV WR PRGHO KRZ SUH�SOD\ FRPPXQLFDWLRQ LQGXFHV SURFHVV SUHIHUHQFHV IRU QRW

O\LQJ� 7KHQ� UDWLRQDO FRPPXQLFDWLRQ PD\ EH FRQYHQLHQWO\ PRGHOOHG VR DV WR H[SORUH

KRZ LQGLYLGXDOV FKRRVH WKH VRFLDO QRUPV WKDW FDQ JXLGH WKHP WR DQ 2SWLPDO 1DVK

(TXLOLEULXP�



&RQFOXVLRQ

³,QGLYLGXDOV DUH WKH RQO\ REMHFWV RI ZKLFK QXPEHUV FDQQRW EH VLJQL¿FDQWO\

DVVHUWHG´�

%� 5XVVHOO

,I WKH VWDQGDUG UDWLRQDOLW\ K\SRWKHVLV LV WKDW ³EHKDYLRU FDQ EH UHSUHVHQWHG DV WKH

PD[LPL]DWLRQ RI D VXLWDEO\ UHVWULFWHG XWLOLW\ IXQFWLRQ´� WKHQ WKH PRGHO H[SORUHG LQ

WKLV GLVVHUWDWLRQ PD\ EH QRQ�VWDQGDUG��� 7KH FRQVLGHUDWLRQ RI HQWLWLHV RI WKH W\SH

�SURFHVV� FRQVHTXHQFH� VHHPV WR SURYLGH LQWXLWLYH GHVFULSWLRQ RI UDWLRQDO EHKDYLRU�

DOWKRXJK WKH IRUPDOLVP LPSOLHG E\ VXFK SRVWXODWH KDV EHHQ GLI¿FXOW WR FLUFXPYHQW

ZLWK DOO WKH GHVLUDEOH SUHFLVLRQ DQG FODULW\� 7KH UHSUHVHQWDWLRQ RI UDWLRQDO EHKDYLRU

E\ D VXLWDEO\ UHVWULFWHG XWLOLW\ IXQFWLRQ²ZKHQ EHKDYLRU LV GH¿QHG DV FRXSOHV RI SUR�

FHVVHV DQG WKHLU FRQVHTXHQFHV²VHHPV LQGHHG SUREOHPDWLF� 7KLV FRQFOXVLRQ GRHV

QRW LQWHQG WR SURYLGH DQVZHUV WR WKH TXHVWLRQV WKDW KDYH EHHQ OHIW DVLGH DORQJ WKH GLV�

VHUWDWLRQ� , UDWKHU DWWHPSW WR VKDUH D YLHZ RQ WKH JHQHUDO SUREOHP UDLVHG DQG RQ LWV

LQWHUSUHWDWLRQ ZLWK UHJDUGV WR VFLHQWL¿F UHDVRQLQJ�

,W VHHPV WR PH WKDW D IXQGDPHQWDO GLI¿FXOW\ HQFRXQWHUHG LQ WKLV GLVVHUWDWLRQ FDQ

EH WUDFHG EDFN WR WKH QRWLRQ RI VLQJXODULW\� %\ VLQJXODULW\� , PHDQ WKH VSHFL¿FLW\

SHUWDLQLQJ WR HDFK LQGLYLGXDO ZKR SHUIRUPV DQ DFW RI FKRLFH� 7KLV VLQJXODULW\ LV

DEVWUDFWHG IURP WKH PHWKRGRORJ\ WKDW FRQVLVWV LQ UHSUHVHQWLQJ SUHIHUHQFHV E\ D IXQF�

WLRQ EHFDXVH LW LV QRW D SURSHUW\ RI WKH HQWLWLHV RYHU ZKLFK SUHIHUHQFHV DSSO\� )RU

LQVWDQFH� WKDW DQ LQGLYLGXDO FKRRVHV WKLV SHDU UDWKHU WKDQ WKLV DSSOH LV QRW D SURSHUW\

RI WKLV SHDU QRU RI WKLV DSSOH� ³1DWXUDOO\´� ZH FDQ UHSUHVHQW WKLV SHDU E\ WKH FODVV

RI SHDUV DQG WKLV DSSOH E\ WKH FODVV RI DSSOHV� 7KHQ� LW LV SRVVLEOH WR H[SUHVV WKDW

SHDUV DUH SUHIHUUHG WR DSSOHV DV D SURSHUW\ RI WKH FODVV RI SHDUV RU DV D SURSHUW\ RI

WKH FODVV RI DSSOHV� RSHQLQJ WKH SRVVLELOLW\ RI D IXQFWLRQDO UHSUHVHQWDWLRQ DQG WKXV RI

PHDVXUHPHQW� +RZHYHU� LW PD\ QRW DGHTXDWHO\ UHÀHFW WKDW LQ D SDUWLFXODU FDVH� WKH LQ�

GLYLGXDO FKRRVHV WR HDW WKLV DSSOH KH UHFHLYHG IURP KLV JUDQG�PRWKHU UDWKHU WKDQ WKLV

SHDU KH ERXJKW DW WKH VXSHUPDUNHW� ,Q VXFK D VLWXDWLRQ� HTXLYDOHQFH FODVVHV KDYH WR EH

UH�GH¿QHG DSSURSULDWHO\� 7KH SUREOHP LV WKDW VXFK UH�GH¿QLWLRQ PD\ RFFXU HDFK WLPH

WKH PRGHO LV UHODWHG WR H[SHULHQFH��� 2QFH IUXLWV FDQ EH FRPELQHG ZLWK SUREDELOLWLHV�

SUHIHUHQFHV EHFRPH TXDQWLWDWLYH DQG LW LV PHDQLQJIXO WR H[SUHVV ZKHWKHU SHDUV DUH

³PRUH SUHIHUUHG´ WR DSSOHV WKDQ EDQDQDV DUH WR RUDQJHV� 7KLV GRHV QRW KRZHYHU FRQ�

VWLWXWH D VROXWLRQ WR WKH DERYH LVVXH� ,Q UHDO OLIH� SDUW RI WKH DFW RI FKRLFH LV DOZD\V

DQG XQDYRLGDEO\ VLQJXODU�

:H PD\ UHMHFW WKH PHWKRGRORJ\ RI PHDVXUHPHQW XQGHU WKH FULWLFV WKDW LW H[FOXGHV

VXFK VLQJXODULW\� , KDYH DUJXHG IRU DQRWKHU DSSURDFK� EXLOGLQJ RQ PHDVXUHPHQW UDWKHU

WKDQ LQYDOLGDWLQJ LW�

2Q RQH KDQG� FRQVHTXHQFHV DUH GH¿QHG DV FODVVHV RI FRQVHTXHQFHV� OLNH LQ WKH

YRQ 1HXPDQQ DQG 0RUJHQVWHUQ DSSURDFK� ,Q WKLV PDQQHU� WKH\ FDQ EH PHDVXUHG

:4 6HH WKH EHJLQQLQJ RI &KDSWHU ��
:5 5HFDOO WKH TXRWH IURP 6WLJOHU SDJH ���

��



�� &RQFOXVLRQ

ZLWK DSSURSULDWH D[LRPV� 2Q WKH RWKHU KDQG� FRQVHTXHQFHV DUH UHODWHG WR LQGLYLGXDOV

WKURXJK WKH QRWLRQ RI SURFHVVHV� ,Q WKLV PDQQHU� HDFK SURFHVV LV VLQJXODU� )URP

WKHUH� RXU DSSURDFK KDV WDNHQ WZR GLUHFWLRQV� )LUVW� OHDYLQJ SURFHVVHV VLQJXODU DQG

VXSSRVLQJ WKDW SUHIHUHQFHV RYHU VXFK HQWLWLHV PD\ H[LVW �SURFHVV SUHIHUHQFHV�� 7KH

LPSOLFDWLRQ EHLQJ WKDW SURFHVV SUHIHUHQFHV FDQ EH UHYHDOHG LQ D YHU\ LQWXLWLYH PDQQHU

DOWKRXJK WKH ORJLF LV TXLWH SHFXOLDU DQG VKRXOG EH FODUL¿HG� 6HFRQG� PDNLQJ H[SOLFLW

WKH UHSUHVHQWDWLRQ RI SURFHVVHV WKURXJK WKH FKRLFH RI SURFHVV DWWULEXWHV� 7KLV VHFRQG

GLUHFWLRQ� ZKHQ FRPELQHG ZLWK WKH ¿UVW� KDV EHHQ DUJXHG WR FRQVWUDLQ WKH LQWHUSUHWLYH

IUDPHZRUN VR WKDW H[SODQDWLRQ RI EHKDYLRU WKURXJK DWWULEXWHV RYHU SURFHVVHV PXVW

IROORZ D ORJLFDO IUDPHZRUN�

7KLV LQWURGXFWLRQ RI WKH VLQJXODULW\ RI WKH SURFHVV RI EHKDYLRU FRPELQHG ZLWK DQ

H[WHQVLYH GH¿QLWLRQ RI FRQVHTXHQFHV OLHV DW WKH KHDUW RI RXU PRGHO� $ORQJ WKH GLVVHU�

WDWLRQ� LW KDV EHHQ JLYHQ WKH LQWHUSUHWDWLRQ WKDW WKH VLQJXODULW\ FRPHV IURP LQGLYLGXDOV

WKHPVHOYHV� WKHLU RZQ YDOXHV� WKHLU RZQ DGDSWDWLRQ WR WKH FRQWH[W� WKHLU H[SHULHQFH�

HWF� )ROORZLQJ WKH DQDORJ\ ZLWK PHFKDQLFV LQWURGXFHG LQ WKH ¿UVW FKDSWHU� D FRP�

SDULVRQ ZLWK WKH VWDQGDUG PRGHO RI WKH UHSUHVHQWDWLRQDO WKHRU\ RI PHDVXUHPHQW²WKH

HTXDOO\�DUPHG EDODQFH²SURYLGHV LQWXLWLRQ WR WKLV LQWHUSUHWDWLRQ�

&RQVLGHU WKDW DQ LQGLYLGXDO DFWV DV LI KH ZHUH D EDODQFH� 7KH EHKDYLRU RI WKH

LQGLYLGXDO� DV WKH EHKDYLRU RI WKH EDODQFH� DUH WKH REVHUYDEOH HQWLWLHV� ,I WKH LQGLYLG�

XDO FKRRVHV RQH EHKDYLRU DQG QRW DQRWKHU� WKHQ D UHODWLRQ EHWZHHQ WKH WZR EHKDYLRUV

FDQ EH H[SUHVVHG LQ WHUPV RI SUHIHUHQFHV� $ VLPLODU UHODWLRQ EHWZHHQ HDFK VLGH RI WKH

EDODQFH FDQ EH H[SUHVVHG ZKHQ REMHFWV DUH SODFHG RQ LWV SDQV� )XUWKHU DVVXPSWLRQV

FDQ EH PDGH VR WKDW WKHVH FRPSDULVRQV EHFRPH PHDVXUDEOH� )RU WKH LQGLYLGXDO� LW

LV WKH FRPELQDWLRQ RI FRQVHTXHQFHV ZLWK SUREDELOLWLHV� )RU WKH EDODQFH� LW LV DQ KR�

PRJHQHRXV VXEVWDQFH WKDW FDQ EH ³FRQFDWHQDWHG´ VR WKDW HDFK REMHFW RQ D SDQ RI WKH

EDODQFH FDQ EH EDODQFHG ZLWK D SUHFLVH TXDQWLW\ RI VXFK ³VWDQGDUG XQLWV´ SODFHG RQ

WKH RWKHU VLGH� 6XFK D TXDQWLW\ WKHQ FKDUDFWHUL]HV D ZKROH HTXLYDOHQFH FODVV RI RE�

MHFWV� WKH RQHV WKDW KDYH WKH VDPH PDVV� $V D UHVXOW� EHKDYLRU RI WKH EDODQFH FDQ EH

IRUPXODWHG DV GHWHUPLQHG E\ PDVVHV� ,Q WKH DQDORJ\� EHKDYLRU RI WKH LQGLYLGXDO FDQ

EH IRUPXODWHG DV GHWHUPLQHG E\ SUREDELOLVWLF FRQVHTXHQFHV� +RZHYHU� ZKLOH WKHUH

LV D ODUJH HPSLULFDO HYLGHQFH VXSSRUWLQJ WKH IRUPXODWLRQ LQ WKH FDVH RI WKH EDODQFH�

WKHUH LV D ODUJH HPSLULFDO HYLGHQFH LQYDOLGDWLQJ WKH IRUPXODWLRQ LQ WKH FDVH RI WKH

LQGLYLGXDO�

2QH GLVWLQFWLRQ LQ WKH DQDORJ\ LV WKDW RQ RQH KDQG WKH EDODQFH LV D PHDVXULQJ

GHYLFH WKDW LV PDWHULDO� DQG RQ WKH RWKHU KDQG� LQGLYLGXDOV DUH WKHPVHOYHV WKH PHD�

VXULQJ GHYLFHV� ,W LV FODVVLFDO LQ PHFKDQLFV WR VXSSRVH WKDW WKH PHDVXULQJ GHYLFH LV

NQRZQ DQG LQYDULDQW� 7KLV LV LQGHHG WKH DVVXPSWLRQ WKDW DOORZV WR FRQVWUXFW FODVVHV

RI REVHUYDWLRQV WKDW DUH HTXLYDOHQW LQ WKH VHQVH WKDW WKH\ DUH VXSSRVHG WR GHULYH IURP

WKH VDPH PHDVXULQJ GHYLFH� 7KLV PRGHO PD\ EH VDLG WR UHOD[ WKH DVVXPSWLRQ WKDW DQ\

PHDVXULQJ GHYLFH PXVW EH LQYDULDQW�

,Q RWKHU ZRUGV� FRQVLGHULQJ WKDW LQGLYLGXDOV KDYH YDOXHV LV WKH DQDORJ RI FRQ�

VLGHULQJ WKDW WKH IXOFUXP RI WKH EDODQFH PD\ QRW EH DW WKH PLGGOH RI WKH DUP� 7KLV

FRUUHVSRQGV WR D ELDV LQ WKH EHKDYLRU RI LQGLYLGXDOV� DV LW GRHV IRU WKH EHKDYLRU RI WKH



&RQFOXVLRQ ��

EDODQFH� 9DOXHV RI LQGLYLGXDO PD\ FKDQJH DQG DGDSW WR WKH FRQWH[W DQG WR H[SHULHQFH�

MXVW DV WKH IXOFUXP RI RXU SHFXOLDU EDODQFH PD\ PRYH DORQJ WKH DUP� :H PD\ WKLQN

WKDW QRWKLQJ LQWHUHVWLQJ ZRXOG EH OHIW DQG LQGHHG� LQ WKH DEVHQFH RI D PHWD�PHDVXULQJ

GHYLFH� FKDQJHV LQ WKH SRVLWLRQ RI WKH IXOFUXP FDQQRW EH NQRZQ ZLWK SUHFLVLRQ� 1HY�

HUWKHOHVV� PDLQWDLQLQJ WKH FRQFHSW RI ³PDVVHV´ HQVXUHV D TXDOLWDWLYH FRPSDULVRQ RI

WKH GLIIHUHQW SRVLWLRQV RI WKH IXOFUXP� 6RPH XVHIXOQHVV IRU IRUPDO PRGHOV WKXV UH�

PDLQV VR DV WR VWXG\ PHDVXULQJ GHYLFHV� 7KLV ZD\ WR ³LQYHUVH´ VFLHQWL¿F UHDVRQLQJ

PD\ UHYHDO VRPH LQWHUHVWLQJ IHDWXUHV� ,Q WKH VWXG\ RI UDWLRQDO EHKDYLRU� LW FRQVLVWV LQ

EXLOGLQJ RI FRQVHTXHQWLDO PRGHOV VR DV WR EHWWHU XQGHUVWDQG SURFHVVHV� L�H�� LQGLYLGX�

DOV�



�� &RQFOXVLRQ



5HIHUHQFHV

$OODLV� 0�� ����� ³/H FRPSRUWHPHQW GH O¶KRPPH UDWLRQQHO GHYDQW OH ULVTXH� FULWLTXH

GHV SRVWXODWV HW D[LRPHV GH O¶pFROH DPpULFDLQH´� (FRQRPHWULFD� ��� ���±����

$QVFRPEH� )�-�� DQG 5�-� $XPDQQ� ����� ³$ 'H¿QLWLRQ RI 6XEMHFWLYH 3UREDELOLW\´� $Q�

QDOV RI 0DWKHPDWLFDO 6WDWLVWLFV� ��� ��������

$UURZ� .� -�G ����� ³0HWKRGRORJLFDO ,QGLYLGXDOLVP DQG 6RFLDO .QRZOHGJH´� 7KH $PHU�

LFDQ (FRQRPLF 5HYLHZ� ��� ����

$XPDQQ� 5� -�� ����� ³5DWLRQDOLW\ DQG %RXQGHG 5DWLRQDOLW\´� *DPHV DQG (FRQRPLF

%HKDYLRU� ��� �����

$XPDQQ� 5� -�� ����� ³&RPPRQ 3ULRUV� $ UHSO\ WR *XO´� (FRQRPHWULFD� ��� ���±����

$[HOURG� 5�� ����� 7KH (YROXWLRQ RI &RRSHUDWLRQ� %DVLF %RRNV� 1HZ <RUN�

%DUEHUD� 6�� +DPPRQG� 3�-�� 6HLGO� &� �HGV�� ����� +DQGERRN RI 8WLOLW\ 7KHRU\� 9ROXPH

� 3ULQFLSOHV� .OXZHU $FDGHPLF 3UHVV� %RVWRQ�

%HDUG� 7� 5�� %HLO� 5�2�� ����� ³'R 3HRSOH 5HO\ RQ WKH 6HOI�LQWHUHVWHG 0D[LPL]DWLRQ RI

2WKHUV " $Q ([SHULPHQWDO 7HVW´� 0DQDJHPHQW 6FLHQFH� ��� ��������

%HOO� '�� +� 5DLIID� DQG $� 7YHUVN\ �HG��� ����� 'HFLVLRQ 0DNLQJ� 'HVFULSWLYH� QRUPD�

WLYH� DQG SUHVFULSWLYH LQWHUDFWLRQV� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH�

%HQQHWW� 3�� +RZDUG� 1�� ����� ³5DWLRQDOLW\� HPRWLRQ DQG SUHIHUHQFH FKDQJH� 'UDPD�

WKHRUHWLF PRGHOV RI FKRLFH´� (XURSHDQ -RXUQDO RI 2SHUDWLRQDO 5HVHDUFK� ��� ����

����

%HUQRXOOL� 'DQLHO� ����� ³([SRVLWLRQ RI D QHZ WKHRU\ RQ WKH PHDVXUHPHQW RI ULVN´�

(FRQRPHWULFD� ��� ������

%LQPRUH� .�� ����� *DPH WKHRU\ DQG WKH 6RFLDO &RQWUDFW � 9ROXPH ,G 3OD\LQJ )DLU� 0,7

3UHVV� &DPEULGJH 0$�

%RXGRQ� 5�G ����� ³7KH ,QGLYLGXDOLVWLF 7UDGLWLRQ LQ 6RFLRORJ\´� LQ -HIIUH\ &�$�� %�

*LHVHQ� 5� 0�QFK� 1� 6PHOVHU �HGV�� 7KH 0LFUR�0DFUR /LQN� 8QLYHUVLW\ RI &DOLIRU�

QLD 3UHVV� %HUNHOH\� ������

%RXGRQ� 5�� ����� 7KH $UW RI 6HOI�3HUVXDVLRQ� 3ROLW\ 3UHVV� /RQGRQ�

%RXGRQ� 5�G ����� ³7KH µ&RJQLWLYLVW0RGHO¶ � $*HQHUDOL]HG µ5DWLRQDO�&KRLFH¶0RGHO´�

5DWLRQDOLW\ DQG 6RFLHW\� �� �������

%RXGRQ� 5�� ����� ³/H ¶SDUDGR[H GX YRWH¶ HW OD WKpRULH GH OD UDWLRQDOLWp´� 5HYXH )UDQoDLVH

GH 6RFLRORJLH� ��� ��������

%RXGRQ� 5�G ����� ³/LPLWDWLRQV RI 5DWLRQDO &KRLFH 7KHRU\´� $PHULFDQ -RXUQDO RI 6R�

FLRORJ\� ���� ��������

%UHQQDQ� *�� DQG $� +DPOLQ� ����� ³7ZR 7KHRULHV RI 5DWLRQDO 9RWLQJ´� 'LVFXVVLRQ

3DSHUV LQ (FRQRPLFV DQG (FRQRPHWULFV 1R� ����� ,661 ����������

&DPHUHU� &� DQG 0� :HEHU� ����� ³5HFHQW 'HYHORSPHQWV LQ 0RGHOOLQJ 3UHIHUHQFHV�

8QFHUWDLQW\ DQG $PELJXLW\´� -RXUQDO RI 5LVN DQG 8QFHUWDLQW\� �� ��������

��
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&O\PDQ� 'DQD 5�� ����� ³8QUHDVRQDEOH 5DWLRQDOLW\ "´�0DQDJHPHQW 6FLHQFH� ��� �����

�����

&RQOLVN� -�� ����� ³:K\ %RXQGHG 5DWLRQDOLW\ "´� -RXUQDO RI (FRQRPLF /LWHUDWXUH� ���

��������

GH )LQHWWL� %�� ����c ³/D SUpYLVLRQ � VHV ORLV ORJLTXHV� VHV VRXUFHV VXEMHFWLYH´� $QQDOHV
GH O¶,QVWLWXW +HQUL 3RLQFDUp� 9,,� �����

GH )LQHWWL� %�� ����c 7KHRU\ RI 3UREDELOLW\� 9ROXPHV � 	 �� -RKQ :LOH\ DQG 6RQV�

&KLFKHVWHU� (QJODQG�

'RQDOGVRQ� &� DQG 3� 6KDFNOH\� ����� ³'RHV µ3URFHVV 8WLOLW\¶ H[LVW" $ FDVH VWXG\ RI

ZLOOLQJQHVV WR SD\ IRU ODSDURVFRSLF FKROHF\VWHFWRP\´� 6RFLDO 6FLHQFH 0HGLFLQH� ���

��������

'UHLHU� -�� ����� ³5DWLRQDO 3UHIHUHQFH� 'HFLVLRQ 7KHRU\ DV D 7KHRU\ RI 3UDFWLFDO 5DWLR�

QDOLW\´� 7KHRU\ DQG 'HFLVLRQ� ��� ��������

'Uq]H� -�+�� ����c ,QGLYLGXDO 'HFLVLRQ 0DNLQJ 8QGHU 3DUWLDOO\ &RQWUROODEOH 8QFHU�

WDLQW\� 8QSXEOLVKHG 3K�'� WKHVLV� &RORPELD 8QLYHUVLW\�

'Uq]H� -�+�� ����c (VVD\V RQ HFRQRPLF GHFLVLRQV XQGHU XQFHUWDLQW\� &DPEULGJH 8QL�

YHUVLW\ 3UHVV� &DPEULGJH�

(OOVEHUJ� '�� ����� ³5LVN� $PELJXLW\ DQG WKH 6DYDJH D[LRPV´� 4XDUWHUO\ -RXUQDO RI

(FRQRPLFV� ��� ��������

(OVWHU� -�G ����� 8O\VVHV DQG WKH 6LUHQV� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH 0$�

(OVWHU� -�G ����D� 1XWV DQG %ROWV IRU WKH 6RFLDO 6FLHQFHVc &DPEULGJH 8QLYHUVLW\ 3UHVV�
&DPEULGJH 0$�

(OVWHU� -�� ����E� ³6RFLDO 1RUPV DQG (FRQRPLF 7KHRU\´� -RXUQDO RI (FRQRPLF 3HUVSHF�

WLYHV� �� �������

)HVWLQJHU� /�� ����� $ 7KHRU\ RI &RJQLWLYH 'LVVRQDQFH� 6WDQIRUG 8QLYHUVLW\ 3UHVV� 6WDQ�

IRUG�

)LOOLHXOH� 5�� ����� ³)UDPHV� ,QIHUHQFHV DQG 5DWLRQDOLW\´� 5DWLRQDOLW\ DQG 6RFLHW\� ��

��������

)LVKEXUQ� 3HWHU &�� ����� 8WLOLW\ 7KHRU\ IRU 'HFLVLRQ 0DNLQJ� -RKQ :LOH\ 	 6RQV� 1HZ

<RUN�

)LVKEXUQ� 3� &�G ����� ³$ 0L[WXUH�6HW $[LRPDWL]DWLRQ RI &RQGLWLRQDO 6XEMHFWLYH ([�

SHFWHG 8WLOLW\´� (FRQRPHWULFD� ��� �����

)LVKEXUQ� 3� &�� ����� ³$ 6LPSOH 0RGHO IRU WKH 8WLOLW\ RI *DPEOLQJ´� 3V\FKRPHWULND�

��� ���±����

)LVKEXUQ� 3HWHU &�� ����� ³6XEMHFWLYH ([SHFWHG 8WLOLW\� $ UHYLHZ RI 1RUPDWLYH 7KHR�

ULHV´� 7KHRU\ DQG 'HFLVLRQ� ��� ��������

)LVKEXUQ� 3� &�� ����c 7KH )RXQGDWLRQV RI ([SHFWHG 8WLOLW\� '� 5HLGHO� 'RUGUHFKW� +RO�

ODQG�

)LVKEXUQ� 3� &�� ����Dc 1RQOLQHDU 3UHIHUHQFH DQG 8WLOLW\ 7KHRU\� 7KH -RKQV +RSNLQV

8QLYHUVLW\� %DOWLPRUH DQG /RQGRQ�



5HIHUHQFHV ��

)LVKEXUQ� 3HWHU &�� ����E� ³([SHFWHG 8WLOLW\� $Q $QQLYHUVD\ DQG D 1HZ (UD´� -RXUQDO

RI 5LVN DQG 8QFHUWDLQW\� �� ��������

)LVKEXUQ� 3� &�� ����D� ³5HWURVSHFWLYH RQ WKH 8WLOLW\ 7KHRU\ RI YRQ 1HXPDQQ DQG 0RU�

JHQVWHUQ´� -RXUQDO RI 5LVN DQG 8QFHUWDLQW\� �� ���±����

)LVKEXUQ� 3HWHU &�� ����E� ³)RXQGDWLRQV RI 'HFLVLRQ $QDO\VLV� $ORQJ WKH :D\´� 0DQ�

DJHPHQW 6FLHQFH� 9RO� ��� $SULO ����� SS� ��������

)LVKEXUQ� 3� &� DQG 3� :DNNHUG ����� ³7KH ,QYHQWLRQ RI WKH ,QGHSHQGHQFH &RQGLWLRQ IRU
3UHIHUHQFHV´�0DQDJHPHQW 6FLHQFH� ��� ����±�����

)UDQN� 5�� ����� 3DVVLRQV ZLWKLQ 5HDVRQ� 1RUWRQ� 1HZ <RUN�

)XGHQEHUJ� '� DQG '� .� /HYLQH� ����� 7KH WKHRU\ RI OHDUQLQJ LQ JDPHV� 0,7 3UHVV�

&DPEULGJH 0$��

*lUOLQJ� 7�� .� $[KDXVHQ DQG 0� %U\GVWHQ� ����� ³7UDYHO &KRLFH DQG WKH *RDO�3URFHVV

8WLOLW\ 'LVWLQFWLRQ´� $SSOLHG &RJQLWLYH 3V\FKRORJ\� ��� ������

*DXWKLHU� '�� �����0RUDOV E\ $JUHHPHQW� &ODUHQGRQ 3UHVV� 2[IRUG�

*HDQDNRSORV� -� DQG '� 3HDUFH� ����� ³3V\FKRORJLFDO *DPHV DQG 6HTXHQWLDO 5DWLRQDO�

LW\´� *DPHV DQG (FRQRPLF %HKDYLRU� �� ������

*LOERD� ,�� DQG 6FKPHLGOHU� '�� ����� ³,QIRUPDWLRQ 'HSHQGHQW *DPHV� &DQ &RPPRQ

6HQVH EH &RPPRQ .QRZOHGJH"´� (FRQRPLF /HWWHUV� ��� ��������

*UDQRYHWWHU� 0�G ����� ³(FRQRPLF $FWLRQ DQG 6RFLDO 6WUXFWXUHG 7KH 3UREOHP RI (P�

EHGGHGQHVV´� $PHULFDQ -RXUQDO RI 6RFLRORJ\� ��� ��������

*UL]H� -�%�� ����� ³3HQVpH ORJLFR�PDWKpPDWLTXH HW VpPLRORJLH GX ODQJDJH´� LQ 3HQVpH

/RJLFR�0DWKpPDWLTXH� HG� E\ 2� +RXGp HW '� 0LpYLOOH� 3�8�)�� 3DULV� ���±����

+DPPRQG� 3�-�� ����� ³&RQVHTXHQWLDOLVW )RXQGDWLRQV RI ([SHFWHG 8WLOLW\´� 7KHRU\ DQG

'HFLVLRQ� 9RO� ��� ������

+DPPRQG� 3� -�� ����� ³&RQVHTXHQWLDOLVW 'HFLVLRQ 7KHRU\ DQG 8WLOLWDULDQ (WKLFV´� LQ

(WKLFV� 5DWLRQDOLW\� DQG (FRQRPLF %HKDYLRU� )DULQD� )�� +DKQ� )� DQG 6� 9DQQXFFL

�HGV�� &ODUHQGRQ 3UHVV� 2[IRUG�

+DPPRQG� 3�-�� ����� ³2EMHFWLYH ([SHFWHG 8WLOLW\´� LQ +DQGERRN RI 8WLOLW\ 7KHRU\�

9ROXPH � 3ULQFLSOHV� %DUEHUD� 6�� +DPPRQG� 3�-�� 6HLGO� &� �HGV�� .OXZHU $FDGHPLF

3UHVV� %RVWRQ� ��������

+DUVDQ\L� -� &�� ����� ³%D\HVLDQ 'HFLVLRQ 7KHRU\ DQG 8WLOLWDULDQ (WKLFV´� $PHULFDQ

(FRQRPLF 5HYLHZ� ��� ���±����

+HFKWHU� 0�� ����� ³7KH 5ROH RI 9DOXHV LQ 5DWLRQDO &KRLFH 7KHRU\´� 5DWLRQDOLW\ DQG

6RFLHW\� �� ��������

+HUVWHLQ� ,� 1� DQG -� 0LOQRU� ����� ³$Q $[LRPDWLF $SSURDFK WR 0HDVXUDEOH 8WLOLW\´�

(FRQRPHWULFD� ��� ���±����

.DGDQH� -�%�� DQG 5�/� :LQNOHU� ����� ³6HSDUDWLQJ 3UREDELOLW\ (OLFLWDWLRQ IURP 8WLOL�

WLHV´� -RXUQDO RI $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ� ��� ��������

.DKQHPDQ� '� DQG '� 7� 0LOOHU� ����� ³1RUP 7KHRU\� &RPSDULQJ 5HDOLW\ WR ,WV $OWHU�

QDWLYHV´� 3V\FKRORJLFDO 5HYLHZ� ��� ��������
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.DKQHPDQ� '� DQG $� 7YHUVN\� ����� ³3URVSHFW 7KHRU\� DQ $QDO\VLV RI 'HFLVLRQV XQGHU

5LVN´� (FRQRPHWULFD� ��� ���±����

.DKQHPDQ� '� DQG $� 7YHUVN\� ����� ³&KRLFHV� 9DOXHV� DQG )UDPHV´� $PHULFDQ 3V\�

FKRORJLVW� ��� ��������

.DKQHPDQ� '�� :DNNHU� 3�� DQG 5� 6DULQ� ����� ³%DFN WR %HQWKDP" ([SORUDWLRQV RI

([SHULHQFHG 8WLOLW\´� 7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ���� ���±����

.DQGRUL� 0�� ����� ³6RFLDO 1RUPV DQG &RPPXQLW\ (QIRUFHPHQW´� 5HYLHZ RI (FRQRPLF

6WXGLHV� ��� ������

.HHQH\� 5� /� DQG +� 5DLIID� ����� 'HFLVLRQV ZLWK 0XOWLSOH 2EMHFWLYHV� 3UHIHUHQFHV DQG

9DOXH 7UDGHRIIV�:LOH\� 1HZ <RUN�

.UDQW]� '�+�� /XFH� 5�'�� 6XSSHV� 3�� DQG $� 7YHUVN\� ����� )RXQGDWLRQV RI 0HDVXUH�

PHQW� 9RO� �� $FDGHPLF SUHVV� 1HZ <RUN DQG /RQGRQ�

.UHSV� '� 0�� ����� 1RWHV RQ WKH 7KHRU\ RI &KRLFH� :HVWYLHZ 3UHVV� %RXOGHU DQG

/RQGRQ�

/DLEVRQ� '� DQG 5� =HFNKDXVHU� ����� ³$PRV 7YHUVN\ DQG WKH $VFHQW RI %HKDYLRUDO

(FRQRPLFV´� -RXUQDO RI 5LVN DQG 8QFHUWDLQW\� ��� �����

/HY\�*DUERXD� ����� ³([SHFWHG 8WLOLW\ DQG &RJQLWLYH &RQVLVWHQF\´� :RUNLQJ�3DSHU�

/$0,$� 8QLYHUVLWp 3DULV , 6RUERQQH� 3DULV�

/HZLV� '� .�� ����� &RQYHQWLRQG $ 3KLORVRSKLFDO 6WXG\� +DUYDUG 8QLYHUVLW\ 3UHVV�

&DPEULGJH 0$�

/HZLV� '� .�� ����� &RXQWHUIDFWXDOV� %DVLO %ODFNZHOO� 2[IRUG 8.�

/LQG� $�(� DQG 7\OHU� 7�5�� ����� 7KH 6RFLDO 3V\FKRORJ\ RI 3URFHGXUDO -XVWLFH� 3OHQXP

3UHVV� 1HZ <RUN�

/XFH� 5� '�� ����� ³:KHUH 'RHV 6XEMHFWLYH ([SHFWHG 8WLOLW\ )DLO 'HVFULSWLYHO\"´� -RXU�

QDO RI 5LVN DQG 8QFHUWDLQW\� �� �����

/XFH� 5� '�� ����� ³7KH 2QJRLQJ 'LDORJ EHWZHHQ (PSLULFDO 6FLHQFH DQG 0HDVXUHPHQW

7KHRU\´� -RXUQDO RI 0DWKHPDWLFDO 3V\FKRORJ\� ��� ������

/XFH� 5� '� DQG /� 1DUHQV� ����� ³&ODVVL¿FDWLRQ RI &RQFDWHQDWLRQ 6WUXFWXUHV DFFRUGLQJ

WR 6FDOH 7\SH´� -RXUQDO RI 0DWKHPDWLFDO 3V\FKRORJ\� ��� �����

/XFH� 5� '� DQG /� 1DUHQV� ����� ³0HDVXUHPHQW 6FDOHV RQ WKH &RQWLQXXP´� 6FLHQFH�

���� ����������

/XFH� 5� '� DQG +� 5DLIID� ����� *DPHV DQG 'HFLVLRQV�:LOH\� 1HZ <RUN�

/XFH� 5� '� DQG '� YRQ :LQWHUIHOG� ����� ³:KDW &RPPRQ *URXQG ([LVWV IRU 'HVFULS�

WLYH� 3UHVFULSWLYH� DQG 1RUPDWLYH 8WLOLW\ 7KHRULHV"´� 0DQDJHPHQW 6FLHQFH� ��� ����

����

0DFKLQD� 0� -�� ����� ³µ([SHFWHG 8WLOLW\¶ $QDO\VLV ZLWKRXW WKH ,QGHSHQGHQFH $[LRP´�

(FRQRPHWULFD� ��� ����±�����

0DFKLQD� 0� -�� ����D� ³'HFLVLRQ�0DNLQJ LQ WKH 3UHVHQFH RI 5LVN´� 6FLHQFH� ���� ���±

����



5HIHUHQFHV ��

0DFKLQD� 0DUN -�� ����E� ³&KRLFH 8QGHU 8QFHUWDLQW\� 3UREOHPV 6ROYHG DQG 8Q�

VROYHG´� (FRQRPLF 3HUVSHFWLYHV� ��

0DOLQYDXG� (�� ����� ³1RWH RQ WKH YRQ 1HXPDQQ�0RUJHQVWHUQ¶V 6WURQJ ,QGHSHQGHQFH

$[LRP´� (FRQRPHWULFD� ��� ����

0DUFK� ����� ³%RXQGHG 5DWLRQDOLW\� $PELJXLW\� DQG WKH (QJLQHHULQJ RI &KRLFH´� LQ

'HFLVLRQ 0DNLQJ� 'HVFULSWLYH� QRUPDWLYH� DQG SUHVFULSWLYH LQWHUDFWLRQV� HG� E\ '�

%HOO� +� 5DLIID� DQG $� 7YHUVN\� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH� ������

0DUVFKDN� -�� ����� ³8QFHUWDLQ 3URVSHFWV� DQG 0HDVXUDEOH 8WLOLW\´� (FRQRPHWULFD� ���

���±����

0RRQH\� *�� ����� .H\ ,VVXHV LQ +HDOWK (FRQRPLFV� +DUYHVWHU :KHDWVKHDI� /RQGRQ�

0RUJHQVWHUQ� 2�� ����� ³6RPH UHÀHFWLRQV RQ 8WLOLW\´� LQ ([SHFWHG 8WLOLW\ +\SRWKHVLV

DQG WKH $OODLV 3DUDGR[� &RQWHPSRUDU\ 'LVFXVVLRQV RI 'HFLVLRQV 8QGHU 8QFHUWDLQW\

ZLWK $OODLV¶ 5HMRLQGHU� HG� E\ 0� $OODLV DQG 2� +DJHQ� '� 5HLGHO� 'RUGUHFKW� +RO�

ODQG� ���±����

0RQJLQ� 3�� DQG &� G¶$VSUHPRQW� ����� ³8WLOLW\ 7KHRU\ DQG (WKLFV´� LQ +DQGERRN RI

8WLOLW\ 7KHRU\� 9ROXPH � 3ULQFLSOHV� %DUEHUD� 6�� +DPPRQG� 3�-�� 6HLGO� &� �HGV��

.OXZHU $FDGHPLF 3UHVV� %RVWRQ� ��������

1DX� 5� )� DQG0F&DUGOH� .� )�� ����� ³$UELWUDJH� 5DWLRQDOLW\� DQG (TXLOLEULXP´� 7KHRU\

DQG 'HFLVLRQ� ��� ��������

1R]LFN� 5�G ����� 7KH 1DWXUH RI 5DWLRQDOLW\� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� 3ULQFHWRQ�

2VERUQH� 0� -�� DQG 5XELQVWHLQ $�� ����� $ &RXUVH LQ *DPH 7KHRU\� 0,7 3UHVV� &DP�

EULGJH 0$�

2VERUQH� 0� -� DQG 5XELQVWHLQ $�� ����� ³*DPHV ZLWK 3URFHGXUDOO\ 5DWLRQDO 3OD\HUV´�

7KH $PHULFDQ (FRQRPLF 5HYLHZ� ��� ��������

3DJH� $�1�� ����� 8WLOLW\ 7KHRU\� $ %RRN RI UHDGLQJV�:LOH\� 1HZ <RUN�

3DUHWR� 9�� �����0DQXDOH GL (FRQRPLD SROLWLFD� 6RFLHWD (GLWULFH /LEUDULD� 0LODQ� 3DUWV

RI WKH VHFRQG HGLWLRQ ������ DUH UHSULQWHG LQ 8WLOLW\ 7KHRU\� $ %RRN RI UHDGLQJV�

$OIUHG 1� 3DJH� ����� :LOH\� 1HZ <RUN� ��������

3DVFDO� %�� ����� 3HQVpHV� 3RUW�5R\DO� 3DULV�

3HWHUVHQ� 7�� ����D� ³,QGLYLGXDO� &ROOHFWLYH� DQG 6\VWHPV 5DWLRQDOLW\ LQ :RUN *URXSV �

'LOHPPDV DQG 1RQ�PDUNHW 6ROXWLRQV´� 5DWLRQDOLW\ DQG 6RFLHW\� �� ��������

3HWHUVHQ� 7�� ����E� ³,QGLYLGXDO� &ROOHFWLYH� DQG 6\VWHPV 5DWLRQDOLW\ LQ :RUN *URXSV

� 'LOHPPDV DQG 0DUNHW�7\SH 6ROXWLRQV´� $PHULFDQ -RXUQDO RI 6RFLRORJ\� ��� ����

����

3LDJHW� -� �HG��� ����� /RJLTXH HW &RQQDLVVDQFH 6FLHQWL¿TXH� *DOOLPDUG� 3DULV�

3RSH� 5� (�� ����� ³7RZDUGV D 0RUH 3UHFLVH 'HFLVLRQ )UDPHZRUN� $ 6HSDUDWLRQ RI

1HJDWLYH 8WLOLW\ RI &KDQFH IURP 'LPLQLVKLQJ 0DUJLQDO 8WLOLW\ DQG WKH 3UHIHUHQFH

IRU 6DIHW\´� 7KHRU\ DQG 'HFLVLRQ� ��� ���±����

3RSH� 5� (�� ����� ³$WWUDFWLRQV WR DQG 5HSXOVLRQV IURP &KDQFH´� LQ *DPH 7KHRU\�

([SHULHQFH� 5DWLRQDOLW\� HG� E\ :� /HLQIHOOQHU DQG (� .|KOHU� .OXZHU $FDGHPLF

3XEOLVKHUV� ��±����
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5DELQ� 0�� ����� ³,QFRUSRUDWLQJ )DLUQHVV LQWR *DPH 7KHRU\ DQG (FRQRPLFV´� $PHULFDQ

(FRQRPLF 5HYLHZ� ��� ����������

5DPVH\� )� 3�� ����� ³7UXWK DQG 3UREDELOLW\´� LQ 7KH )RXQGDWLRQV RI 0DWKHPDWLFV DQG

2WKHU /RJLFDO (VVD\V� �������� 5RXWOHGJH DQG .HJDQ 3DXO� /RQGRQ�

5DSRSRUW� $�� 	 &KDPPDK� $�� ����� 3ULVRQHU¶V 'LOHPPD� 8QLYHUVLW\ RI 0LFKLJDQ

SUHVV� $QQ $UERU�

5DSRSRUW� $�� *X\HU� 0�-�� 	 *RUGRQ� '�*�� ����� 7KH � [ � JDPH� 8QLYHUVLW\ RI

0LFKLJDQ 3UHVV� $QQ $UERU�

5DSRSRUW� $�� ����� ³([SHULPHQWV ZLWK Q�SHUVRQ VRFLDO WUDSV ,� 3ULVRQHU¶V 'LOHPPD�

ZHDN 3ULVRQHU¶V 'LOHPPD� 9ROXQWHHU¶V 'LOHPPD� DQG /DUJHVW 1XPEHU´� -RXUQDO RI

&RQÀLFW 5HVROXWLRQ� ��� ��������

5HTXLHU�'HVMDUGLQV� '�� ����� ³7HPSV� 5DWLRQDOLWp� 5qJOHV´� :RUNLQJ 3DSHU� &�('�

8QLYHUVLWp GH 9HUVDLOOHV 6DLQW�4XHQWLQ�HQ�<YHOLQHV� )UDQFH�

5XELQVWHLQ� $�� ����� ³&RPPHQWV RQ WKH ,QWHUSUHWDWLRQ RI *DPH 7KHRU\´� (FRQRPHW�

ULFD� ��� ��������

5XELQVWHLQ� $�� ����� 0RGHOLQJ %RXQGHG 5DWLRQDOLW\� 7KH 0,7 3UHVV� &DPEULGJH 0$�

6DLQIRUW� )�� -�0� 'HLFKWPDQQ� ����� ³'HFRPSRVLWLRQ RI 8WLOLW\ )XQFWLRQV RQ 6XEVHWV

RI 3URGXFW 6HWV´� 2SHUDWLRQV 5HVHDUFK� ��� ��������

6DOO\� '�� ����� ³&RQYHUVDWLRQ DQG &RRSHUDWLRQ LQ 6RFLDO 'LOHPPDV � $ 0HWD�$QDO\VLV

RI ([SHULPHQWV IURP ���� WR ����´� 5DWLRQDOLW\ DQG 6RFLHW\� �� ������

6DULQ� 5�� :DNNHU� 3�� ����� ³)ROGLQJ %DFN LQ 'HFLVLRQ 7UHH $QDO\VLV´� 0DQDJHPHQW

6FLHQFH� ��� ��������

6DYDJH� /�-�G ����� 7KH )RXQGDWLRQV RI 6WDWLVWLFV� :LOH\ 3XEOLFDWLRQV LQ 6WDWLVWLFV� 1HZ

<RUN�

6FKZDJHU� .� :�� ����� ³7KH 5HSUHVHQWDWLRQDO 7KHRU\ RI 0HDVXUHPHQW� $Q $VVHVV�

PHQW´� 3V\FKRORJLFDO %XOOHWLQ� ���� ��������

6FKHOOLQJ� 7� &�� ����� 7KH VWUDWHJ\ RI &RQÀLFW� +DUYDUG 8QLYHUVLW\� &DPEULGJH0$� 6HFRQG

HGLWLRQ �����

6FKHUYLVK� 0�-�� 7� 6HLGHQIHOG� DQG -�%� .DGDQH� ����� ³6WDWH�'HSHQGHQW 8WLOLWLHV´�

-RXUQDO RI $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ� ��� ��������

6FKLSSHU� )�� ����� ³5DWLRQDOLW\ DQG WKH 3KLORVRSK\ RI 2UJDQL]DWLRQ´� 2UJDQL]DWLRQ� �

��� � ��������

6FKRHPDNHU� 3� -�+��� ����� ³7KH ([SHFWHG 8WLOLW\ 0RGHO� ,WV 9DULDQWV� 3XUSRVHV� (YL�

GHQFH DQG /LPLWDWLRQV´� -RXUQDO RI (FRQRPLF /LWHUDWXUH� ��� ��������

6HQ� $�� ����� ³)RXQGDWLRQV RI VRFLDO FKRLFH WKHRU\ � DQ HSLORJXH´� LQ )RXQGDWLRQV RI

VRFLDO FKRLFH WKHRU\� -� (OVWHU DQG $� +\OODQG �HGV�� &DPEULGJH 8QLYHUVLW\ 3UHVV�

&DPEULGJH�

6HQ� $�� ����� ³5DWLRQDOLW\ DQG 6RFLDO &KRLFH´� 7KH $PHULFDQ (FRQRPLF 5HYLHZ� ���

�±���

6HQ� $�� ����c ³0D[LPL]DWLRQ DQG WKH $FW RI &KRLFH´� (FRQRPHWULFD� ��� ��������



5HIHUHQFHV ��

6KD¿U� (�� DQG $� 7YHUVN\� ����� ³7KLQNLQJ WKURXJK XQFHUWDLQW\� 1RQFRQVHTXHQWLDO

UHDVRQLQJ DQG FKRLFH´� &RJQLWLYH 3V\FKRORJ\� ��� ��������

6LPRQ� +�$�� ����� $GPLQLVWUDWLYH %HKDYLRU� $ 6WXG\ RI 'HFLVLRQ�0DNLQJ 3URFHVVHV

LQ $GPLQLVWUDWLYH 2UJDQL]DWLRQV� 7KH )UHH 3UHVV� 1HZ <RUN� )RXUWK (GLWLRQ� �����

6LPRQ� +�$�� ����� ³$ %HKDYLRUDO 0RGHO RI 5DWLRQDO &KRLFH´� 4XDUWHUO\ -RXUQDO RI

(FRQRPLFV� ��� �������

6LPRQ� +�$�� ����� ³5DWLRQDO &KRLFH DQG WKH 6WUXFWXUH RI WKH (QYLURQPHQW´� 3V\FKR�

ORJLFDO 5HYLHZ� ��� ���±����

6LPRQ� +�$�� ����� ³)URP VXEVWDQWLYH WR SURFHGXUDO UDWLRQDOLW\´� LQ 0HWKRGV DQG $S�

SUDLVDO LQ (FRQRPLFV� 6� -� /DWVLV�HG��� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH 0$�

6LPRQ� +�$�� ����� ³5DWLRQDOLW\ DV 3URFHVV DQG DV 3URGXFW RI 7KRXJKW´� 7KH $PHULFDQ

(FRQRPLF 5HYLHZ� ��� �����

6LPRQ� +�$�� ����� ³5DWLRQDO 'HFLVLRQ 0DNLQJ LQ %XVLQHVV 2UJDQL]DWLRQV´� 7KH $PHU�

LFDQ (FRQRPLF 5HYLHZ� ��� ��������

6NLDGDV� &�� ����� ³&RQGLWLRQLQJ DQG $JJUHJDWLRQ RI 3UHIHUHQFHV´� (FRQRPHWULFD� ���

��������

6PHOVH� 1�-�� ����� ³7KH 5DWLRQDO &KRLFH 3HUVSHFWLYH � $ 7KHRUHWLFDO $VVHVVPHQW´�

5DWLRQDOLW\ DQG 6RFLHW\� �� ��������

6WHYHQV� 6�6�� ����� ³2Q WKH WKHRU\ RI VFDOHV RI PHDVXUHPHQW´� 6FLHQFH� ���� ��������

6WLJOHU� *� -��� ����� ³7KH GHYHORSPHQW RI XWLOLW\ WKHRU\� ,� ,,´� -RXUQDO RI 3ROLWLFDO

(FRQRP\� ��� �������� ��������

6XJGHQ� 5�� ����� ³$ 7KHRU\ RI )RFDO 3RLQWV´� 7KH (FRQRPLF -RXUQDO� ���� ��������

4XLQH� :�9�� ����� ³2Q (PSLULFDOO\ (TXLYDOHQW 6\VWHPV RI WKH :RUOG´� (UNHQQWQLV� ��

��������

7YHUVN\� $�� DQG '� .DKQHPDQ� ����� ³-XGJPHQW XQGHU 8QFHUWDLQW\ � +HXULVWLFV DQG

%LDVHV´� 6FLHQFH� ���� ����������

7YHUVN\� $�� DQG .DKQHPDQ� '�� ����� ³7KH IUDPLQJ RI GHFLVLRQV DQG WKH SV\FKRORJ\

RI FKRLFH´� 6FLHQFH� ���� ��������

7YHUVN\� $�� DQG '� .DKQHPDQ� ����� ³5DWLRQDO FKRLFH DQG WKH IUDPLQJ RI GHFLVLRQV´�

LQ'HFLVLRQ 0DNLQJ� 'HVFULSWLYH� QRUPDWLYH� DQG SUHVFULSWLYH LQWHUDFWLRQV� HG� E\ '�

%HOO� +� 5DLIID� DQG $� 7YHUVN\� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH� ��������

7YHUVN\� $� DQG (� 6KD¿U� ����� ³&KRLFH XQGHU &RQÀLFW � 7KH '\QDPLFV RI 'HIHUUHG

'HFLVLRQ´� 3V\FKRORJLFDO 6FLHQFH� ��

YRQ 1HXPDQQ� -�� ����� ³7KH *HQHUDO DQG /RJLFDO 7KHRU\ RI $XWRPDWD´� LQ &HUHEUDO

0HFKDQLVPV LQ %HKDYLRU� 7KH +L[RQ 6\PSRVLXP� /OR\G $� -HIIULHV �HG��� -RKQ:LOH\

DQG 6RQV� 1HZ <RUN�

YRQ 1HXPDQQ� -�� DQG 2� 0RUJHQVWHUQ� ����� 7KHRU\ RI *DPHV DQG (FRQRPLF %HKDYLRU�

3ULQFHWRQ 8QLYHUVLW\ 3UHVV� 3ULQFHWRQ� 1-c 6HFRQG HGLWLRQ ����� 7KLUG HGLWLRQ �����

9ULHQG� 1�-��� ����� ³5DWLRQDO %HKDYLRU DQG (FRQRPLF 7KHRU\´� -RXUQDO RI (FRQRPLF

%HKDYLRU DQG 2UJDQL]DWLRQ� ��� ��������



�� 5HIHUHQFHV

:DNNHU� 3�� DQG '� 'HQHIIH� ����c ³(OLFLWLQJ YRQ 1HXPDQQ�0RUJHQVWHUQ 8WLOLWLHV :KHQ

3UREDELOLWLHV $UH 'LVWRUWHG RU 8QNQRZQ´�0DQDJHPHQW 6FLHQFH� ��� ����±�����

:DOOLVHU� %�G ����� ³,QVWUXPHQWDO 5DWLRQDOLW\ DQG &RJQLWLYH 5DWLRQDOLW\´� 7KHRU\ DQG

'HFLVLRQ� ��� �����

:HEHU� 0�� ����� (FRQRP\ DQG 6RFLHW\� $Q 2XWOLQH RI ,QWHUSUHWLYH 6RFLRORJ\� 8QLYHU�

VLW\ RI &DOLIRUQLD 3UHVV� %HUNHOH\� ¿UVW HGLWLRQ� �����


