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:H SUHVHQW D QHZ PHWKRG IRU WKH HVWLPDWLRQ RI WKH
JORWWDO YROXPH YHORFLW\ IURP YRLFHG VHJPHQWV RI WKH UD�
GLDWHG DFRXVWLF VSHHFK SUHVVXUH ZDYHIRUP� 2XU DOJR�
ULWKP LV EDVHG RQ VSHFWUDO IDFWRUL]DWLRQ RI WKH VLJQDO
DQG LV D JHQHUDO SXUSRVH SURFHGXUH� ,W GRHV QRW VXmHU
IURP UHVLGXDO HmHFWV RU DVVXPH FRQVWUDLQLQJ PRGHOV IRU
WKH YRFDO WUDFW DQG WKH JORWWDO VRXUFH� DV LV FRPPRQO\
WKH FDVH ZLWK H[LVWLQJ PHWKRGV� 7KH UHVXOWLQJ HVWLPDWH
RI WKH JORWWDO YROXPH YHORFLW\ LV DFFXUDWH DQG FDQ EH
XVHG IRU PRGHOLQJ DQG V\QWKHVLV SXUSRVHV�
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'HWHUPLQDWLRQ RI WKH YROXPH YHORFLW\ DW WKH JORWWLV IRU
YRLFHG UHJLRQV RI VSHHFK LV GHVLUDEOH IRU VHYHUDO UHD�
VRQV� ,Q IRUPDQW V\QWKHVLV� KLJK TXDOLW\ VSHHFK PD\
RQO\ EH SURGXFHG ZLWK DFFXUDWH SDUDPHWHUL]DWLRQ RI
WKH JORWWDO ZDYHIRUP >�@� ,Q WKH DUHD RI PRGHOLQJ� GH�
VFULSWRUV RI WKH JORWWDO YROXPH YHORFLW\ DUH QHHGHG IRU
WKH GHYHORSPHQW RI DFFXUDWH DHURG\QDPLF DQG DFRXVWLF
PRGHOV EDVHG RQ DUWLFXODWRU\ DQG SK\VLRORJLF LQIRUPD�
WLRQ� &KDUDFWHULVWLFV RI WKH H[FLWDWLRQ DW WKH JORWWLV
PD\ DOVR EH XVHG LQ WKH GHWHUPLQDWLRQ DQG YHULnFDWLRQ
RI WKH VSHDNHU� $OVR� GHSDUWXUHV RI WKH JORWWDO DLUoRZ
DWWULEXWHV IURP QRUPDO PD\ EH KHOSIXO LQ WKH GHWHUPL�
QDWLRQ RI ODU\QJHDO SDWKRORJLHV�
7KH JORWWDO ZDYHIRUP PD\ QRW EH PHDVXUHG GLUHFWO\�

DQG FDQ RQO\ EH HVWLPDWHG EDVHG RQ REVHUYHG VLJQDOV�
'XH WR WKH LPSRUWDQFH RI WKH VXEMHFW PDWWHU� D ODUJH
QXPEHU RI PHWKRGV KDYH EHHQ SURSRVHG GXULQJ WKH SDVW
WKLUW\ \HDUV IRU WKH HVWLPDWLRQ RI WKH JORWWDO ZDYHIRUP�
,Q RQH RI WKH DSSURDFKHV� WKH JORWWDO ZDYHIRUP LV HV�

WLPDWHG E\ VSHDNLQJ LQWR D UHoHFWLRQOHVV XQLIRUP WXEH�
ZKLOH KROGLQJ WKH YRFDO WUDFW LQ WKH QHXWUDO SRVLWLRQ
>�@� :KLOH WKLV PHWKRG LV VLPSOH� LW LV QRW JHQHUDO�
SXUSRVH� 7KH ODUJH YDULDWLRQV LQ WKH JORWWDO ZDYHIRUP
VKDSH DPRQJ VSHDNHUV� SKRQHPHV� FRQWH[WV� SKRQDWLRQ
DQG VSHDNLQJ VW\OHV PDNH LW QHFHVVDU\ WKDW WKH YROXPH
YHORFLW\ DW WKH JORWWLV EH HVWLPDWHG IRU D YDULHW\ RI VLW�
XDWLRQV >�@�

$QRWKHU DSSURDFK WKDW XWLOL]HV VSHFLDO�SXUSRVH HTXLS�
PHQW LV WKDW RI 5RWKHQEHUJ >�@� ,Q WKLV PHWKRG� WKH
YROXPH YHORFLW\ DW WKH OLSV LV PHDVXUHG XVLQJ D PDVN�
DQG WKH JORWWDO H[FLWDWLRQ LV HVWLPDWHG E\ UHPRYLQJ WKH
YRFDO WUDFW UHVRQDQFHV XVLQJ LQYHUVH nOWHULQJ� 7KH SUR�
FHGXUH DOORZV IRU FRPSXWDWLRQ RI WKH JORWWDO YROXPH YH�
ORFLW\ WKDW LV DPSOLWXGH FDOLEUDWHG DQG KDV D FRUUHFW GF
RmVHW� +RZHYHU� LW LV RQO\ XVHIXO IRU PHDVXUHPHQWV RI
DLUoRZ XSWR � N+] >�@� DQG LWV VXFFHVV LV KLJKO\ GHSHQ�
GHQW RQ WKH DFFXUDF\ DQG DSSOLFDELOLW\ RI WKH DOO�SROH
YRFDO WUDFW PRGHO� ZLWK D n[HG QXPEHU RI IRUPDQWV�

0RVW RWKHU PHWKRGV� LQFOXGLQJ WKH RQH SURSRVHG
LQ WKLV SDSHU� DUH EDVHG VROHO\ RQ WKH PHDVXUHPHQW RI
WKH UDGLDWHG SUHVVXUH ZDYHIRUP XVLQJ D PLFURSKRQH DW
VRPH GLVWDQFH IURP WKH OLSV� ,Q WKHVH PHWKRGV� WKH
GF RmVHW FDQQRW EH FDOFXODWHG DFFXUDWHO\ GXH WR WKH
UDGLDWLRQ FKDUDFWHULVWLF ZKLFK KDV D ]HUR LQ WKH QHLJK�
ERXUKRRG RI WKH RULJLQ� $OVR� DPSOLWXGH FDOLEHUDWLRQ LV
GLpFXOW LQ VXFK DSSURDFKHV�

([LVWLQJ SUHVVXUH ZDYHIRUP EDVHG PHWKRGV VKDUH D
FRPPRQ DSSURDFK� DQG DUH GHVFULEHG DV LQYHUVH nOWHU�
LQJ PHWKRGV >�� �� �� �� ��� ��� ��� ��� ��@� 7KH JORW�
WDO ZDYHIRUP LV REWDLQHG E\ FDQFHOOLQJ WKH HmHFWV RI D
SUHGHWHUPLQHG QXPEHU RI IRUPDQWV� 9DULDWLRQV RI WKH
EDVLF DSSURDFK RFFXU ZLWK UHJDUG WR WKH VWUXFWXUH RI
WKH JORWWDO ZDYHIRUP LPSRVHG� 6RPH PHWKRGV PRGHO
WKH JORWWDO ZDYHIRUP DV WKH RXWSXW RI DQ DOO ]HUR V\V�
WHP� ZKLOH RWKHUV LPSRVH SDUDPHWHUL]HG WLPH GRPDLQ
PRGHOV� $ IHZ RI WKH PHWKRGV DOORZ YRFDO WUDFW PRGHOV
ZLWK DQWL�IRUPDQWV� $ ODUJH QXPEHU RI DSSURDFKHV DV�
VXPH WKDW WKH YROXPH YHORFLW\ DW WKH JORWWLV KDV D ZHOO
GHnQHG FORVHG SKDVH� ZKLFK GRHV QRW RFFXU LQ PDQ\
FDVHV� 7KHVH PHWKRGV QHHG WR HVWLPDWH WKH UHJLRQ RI
WKH FORVHG SKDVH ZKLFK FDQQRW EH GRQH SUHFLVHO\ LQ DQ
DXWRPDWHG HQYLURQPHQW� 7KH H[LVWLQJ PHWKRGV UHTXLUH
KXPDQ LQWHUYHQWLRQ DQG DUH YHU\ VHQVLWLYH WR WKH UH�
VWULFWLYH PRGHOV LPSRVHG >��@�
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7KH SK\VLFDO TXDQWLWLHV RI LQWHUHVW GXULQJ WKH SURGXF�
WLRQ RI VSHHFK DUH� WKH YROXPH YHORFLW\ DW WKH JORWWLV�
X*�W�� WKH YROXPH YHORFLW\ DW WKH OLSV� X/�W�� DQG WKH
SUHVVXUH ZDYHIRUP PHDVXUHG E\ WKH PLFURSKRQH� S�W��

)RU D YRLFHG VLJQDO� WKH JORWWDO YROXPH YHORFLW\ PD\
EH ZULWWHQ DV X*�W�  

3
L
p�W b WL� e J�W�� ZKHUH J�W�

GHQRWHV WKH JORWWDO ZDYHIRUP LI WKHUH ZHUH RQO\ D VLQJOH
SLWFK SHULRG� :H KDYH DVVXPHG KHUH WKDW WKH JORWWDO
ZDYHIRUP GRHV QRW FKDQJH RYHU WKH SHULRG XQGHU FRQ�
VLGHUDWLRQ�

,Q PDQ\ DSSOLFDWLRQV ZH FDQ DVVXPH WKDW WKH VSHHFK
V\VWHP LV UHSUHVHQWHG E\ D OLQHDU WLPH LQYDULDQW V\VWHP
RYHU D WZR SLWFK SHULRG� DQG WKDW J�W� KDV DQ H[WHQW
OHVV WKDQ WKDW� ,Q VXFK FDVHV� 3 �V�  '�V�*�V�+�V��
ZKHUH '�V� LV WKH /DSODFH 7UDQVIRUP RI WKH LPSXOVH
WUDLQ� *�V� LV WKH /DSODFH 7UDQVIRUP RI J�W� DQG+�V� LV
WKH WUDQVIHU IXQFWLRQ EHWZHHQ J�W� DQG WKH SUHVVXUH VLJ�
QDO� 7KLV WUDQVIHU IXQFWLRQ PD\ EH ZULWWHQ DV +�V�  
9 �V�5�V�� ZKHUH 9 �V� LV WKH WUDQVIHU IXQFWLRQ IURP WKH
JORWWDO YROXPH YHORFLW\ WR WKH YROXPH YHORFLW\ DW WKH
OLSV� DQG 5�V� LV WKH UDGLDWLRQ FKDUDFWHULVWLF� UHSUH�
VHQWHG E\ WKH WUDQVIHU IXQFWLRQ IURP WKH OLS YROXPH
YHORFLW\ WR WKH SUHVVXUH DW WKH PLFURSKRQH�

7KH SUREOHP RI JORWWDO YROXPH YHORFLW\ HVWLPDWLRQ
PD\ EH IRUPXODWHG DV IROORZV� *LYHQ S�W�� GHWHUPLQH
J�W�� &OHDUO\� WKLV LV QRW SRVVLEOH ZLWKRXW DGGLWLRQDO
FRQVWUDLQWV RQ *�V� RU +�V�� 7KHVH FRQVWUDLQWV VKRXOG
UHoHFW UHDOLW\� ZKLOH EHLQJ JHQHULF HQRXJK WR EH ZLGHO\
DSSOLFDEOH� ,Q WKH QH[W VHFWLRQ ZH GLVFXVV WKHVH FRQ�
VWUDLQWV�
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0RVW VRXQGV LQ (QJOLVK DQG RWKHU ODQJXDJHV KDYH DU�
WLFXODWRU\ FRQnJXUDWLRQV IRU ZKLFK 9 �V� FDQ EH ZHOO
PRGHOOHG E\ DQ DOO�SROH V\VWHP� ,Q DGGLWLRQ� VLQFH WKH
YRFDO WUDFW LV D SK\VLFDO V\VWHP� 9 �V� PXVW EH VWDEOH
ZLWK SROHV LQ WKH OHIW KDOI SODQH�

7KH UDGLDWLRQ WUDQVIHU IXQFWLRQ� 5�V�� LV DOVR UHSUH�
VHQWDWLYH RI D SK\VLFDO V\VWHP� DQG WKXV LWV SROHV PXVW
OLH LQ WKH OHIW KDOI SODQH� 7KH ]HUR� UHVXOWLQJ IURP GLmHU�
HQWLDWLRQ� LV WKHRUHWLFDOO\ VXSSRVHG WR EH DW WKH RULJLQ�
)RU SUDFWLFDO SXUSRVHV KRZHYHU� LW LV H[SHFWHG WR OLH LQ
WKH OHIW KDOI SODQH� &RQVHTXHQWO\� +�V� FDQ EH PRG�
HOOHG E\ D PLQLPXP SKDVH V\VWHP�

7KH JORWWDO WUDQVIHU IXQFWLRQ� *�V�� PD\ EH FKDUDF�
WHUL]HG DV IROORZV� $ nUVW DSSUR[LPDWLRQ WR J�W�� LV WKDW
RI WKH LPSXOVH UHVSRQVH RI D WZR�SROH DFDXVDO V\VWHP�
,W VKRXOG EH QRWHG WKDW *�V�� DV D V\VWHP� GRHV QRW
H[LVW LQ UHDOLW\� EXW LV VLPSO\ D PDWKHPDWLFDO PRGHO�
7KXV FRQVWUDLQWV RI FDXVDOLW\ DUH QRW DSSOLFDEOH KHUH�

)URP WKH DERYH GLVFXVVLRQV� ZH PD\ FRQFOXGH WKDW
+�V� LV D PLQLPXP SKDVH V\VWHP DQG *�V� LV D PD[�
LPXP SKDVH V\VWHP� DW OHDVW DV D nUVW DSSUR[LPDWLRQ�
7KLV REVHUYDWLRQ IRUPV WKH EDVLV IRU WKH GHYHORSPHQW
RI RXU PHWKRG WR HVWLPDWH J�W��

$V FDQ EH VHHQ� RXU FKDUDFWHUL]DWLRQ GRHV QRW PDNH
D QXPEHU RI RYHU�VLPSOLnFDWLRQV PDGH E\ H[LVWLQJ DS�
SURDFKHV� 7KHVH LQFOXGH WKH IROORZLQJ� WKH JORWWDO ZDYH�
IRUP LQFOXGHV D FORVHG SKDVH� WKH UHSUHVHQWDWLRQV RI
+�V� RU *�V� DUH OXPSHG V\VWHPV� +�V� RU *�V� DUH
DOO�SROH�DOO�]HUR V\VWHPV� WKH QXPEHU RI SROHV DQG ]H�
URV DUH n[HG D SULRUL� 7KH ODVW DVVXPSWLRQ LV SDUWLFX�
ODUO\ GLVDGYDQWDJHRXV WR H[LVWLQJ PHWKRGV EHFDXVH RQO\
WKH QXPEHU RI IRUPDQW IUHTXHQFLHV FDQ EH n[HG D SUL�
RUL� 2WKHUV UHODWHG WR WKH JORWWDO SXOVH� DGGLWLRQDO UHV�
RQDQFHV RI WKH YRFDO WUDFW� DQG EHKDYLRU DW H[WUHPH
IUHTXHQFLHV DIWHU VDPSOLQJ DUH XVXDOO\ XQNQRZQ�

�� 0(7+2'

7ZR LVVXHV QHHG WR EH DGGUHVVHG LQ WKH HVWLPDWLRQ RI
J�W� EDVHG RQ WKH FKDUDFWHUL]DWLRQ RI WKH VRXUFH DQG nO�
WHU GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ� )LUVW� S�W�� ZKLFK
LV TXDVL�SHULRGLF� LV PHDVXUHG UDWKHU WKDQ SX�W�  K�W�e
J�W�� 7KXV D SURFHGXUH KDV WR EH GHYHORSHG WR UHPRYH
WKH HmHFWV RI SHULRGLFLW\� WKHUHE\ HVWLPDWLQJ SX�W��

6HFRQG� D UREXVW DOJRULWKP LV QHHGHG WR HVWLPDWH
J�W� IURP SX�W� ZLWK SURSHU WLPH DQG IUHTXHQF\ UHVR�
OXWLRQ� %RWK SDUWV RI RXU PHWKRG DUH GLVFXVVHG LQ WKH
QH[W VHFWLRQ� $OO WKH SURFHVVLQJ LV FRQGXFWHG SLWFK�
V\QFKURQRXVO\� DOORZLQJ XV WR HVWLPDWH� SRVVLEO\ GLmHU�
LQJ� JORWWDO SXOVHV IRU HDFK SLWFK SHULRG�

�� $/*25,7+0

7R SURFHVV WKH VSHHFK VLJQDO GLJLWDOO\� ZH QHHG WR VDP�
SOH WKH UHFRUGHG SUHVVXUH ZDYHIRUP� S�W�� 7KH VDPSOLQJ
UDWH VKRXOG EH ODUJH HQRXJK WR LQFOXGH DOO IUHTXHQFLHV
RI LQWHUHVW LQ DQDO\VLV� DOORZ WKH FRPSXWDWLRQ RI SLWFK
SXOVH ORFDWLRQV ZLWK KLJK UHVROXWLRQ� DQG SHUIRUP SKDVH
XQZUDSSLQJ DFFXUDWHO\� 7KH ODWWHU WZR UHTXLUHPHQWV
DUH HVVHQWLDO IRU D VXFHVVIXO LPSOHPHQWDWLRQ RI RXU DO�
JRULWKP� :H KDYH REVHUYHG WKDW D VDPSOLQJ IUHTXHQF\
RI �� N+] LV VXpFLHQW IRU RXU UHTXLUHPHQWV DQG LV DOVR
KLJK HQRXJK IRU DQDO\VLV�

7KH SXOVH ORFDWLRQV DUH FRPSXWHG XVLQJ D SHDN GH�
WHFWLRQ DOJRULWKP� =HUR FURVVLQJV LQ WKH UHJLRQ RI KLJK�
HVW FKDQJH IURP QHJDWLYH WR SRVLWLYH YDOXHV UHSUHVHQW
WKH SLWFK PDUNHUV� 7KH DOJRULWKP LV DSSOLHG WR WKH
VDPSOHG SUHVVXUH GDWD IURP HDFK SLWFK SHULRG LQGHSHQ�
GHQWO\� ZKHUH WKH OHQJWK RI D SLWFK SHULRG LV JHQHUDOO\
OHVV WKDQ ��� VDPSOHV�



7KH SHULRGLFLW\ LQ WKH SUHVVXUH ZDYHIRUP LV UHPRYHG
XVLQJ WKH IROORZLQJ VWHSV�

�� &RPSXWH 3 >N@  ))7�S>Q@�� RI OHQJWK 1 � ZKHUH
1 GHQRWHV WKH OHQJWK RI WKH SLWFK SHULRG IRU WKH
VHJPHQW XQGHU FRQVLGHUDWLRQ�

�� 5HVDPSOH 3 >N@ WR OHQJWK ���� 7KLV UHVXOWV LQ WKH
UHPRYDO RI WKH SHULRGLFLW\� ZKLOH DW WKH VDPH WLPH
SURYLGLQJ HQRXJK WLPH DQG IUHTXHQF\ UHVROXWLRQ
RI WKH UHVXOWLQJ VLJQDO�

�� &RPSXWH S>Q@� WKH UHDO SDUW RI WKH LQYHUVH ))7
RI WKH UHVDPSOHG 3 >N@� WR GHWHUPLQH WKH DSHULRGLF
UHSUHVHQWDWLRQ RI WKH SUHVVXUH ZDYHIRUP VHJPHQW
DQG UHPRYH LPDJLQDU\ SDUWV UHVXOWLQJ IURP FRP�
SXWDWLRQDO LQDFFXUDFLHV�

7KH VHFRQG VWDJH LQ RXU DOJRULWKP LV WKH FRPSX�
WDWLRQ RI WKH PD[LPXP SKDVH JORWWDO ZDYHIRUP� J>Q@�
IURP S>Q@� 7KLV LV DFFRPSOLVKHG XVLQJ WKH IROORZLQJ
PHWKRGRORJ\�

�� &RPSXWH AS>Q@� WKH FRPSOH[ FHSVWUXP RI S>Q@� 7KH
DSSURDFK ZH XVH LV WKDW RI DVVLJQLQJ WKH ORJ RI
WKH PDJQLWXGH VSHFWUXP WR WKH UHDO SDUW RI WKH
FHSVWUXP ))7� DQG WKH XQZUDSSHG SKDVH WR WKH
LPDJLQDU\ SDUW� 3ULRU WR WKH FRPSXWDWLRQ� S>Q@ LV
FLUFXODUO\ VKLIWHG WR KDYH QR SKDVH GLVFRQWLQXLW\
DW {�

�� 6HOHFW WKH DFDXVDO SDUW RI AS>Q@� $Q\ UHDO QXPEHU
PD\ EH DVVLJQHG WR WKH YDOXH DW Q  �� EHFDXVH
LW RQO\ HmHFWV WKH VFDOLQJ RI WKH UHFRYHUHG JORWWDO
ZDYHIRUP� )RU FRQYHQLHQFH� ZH FKRRVH D YDOXH RI
]HUR�

�� &RPSXWH WKH LQYHUVH FHSVWUXP RI WKH DFDXVDO SDUW�
7KLV UHSUHVHQWV WKH JORWWDO ZDYHIRUP� 1R DGMXVW�
PHQWV IRU WKH FLUFXODU VKLIWV DUH UHTXLUHG�

$V FDQ EH LQIHUUHG IURP WKH DERYH GHVFULSWLRQ� WKH
DOJRULWKP XWLOL]HV VWDEOH SURFHGXUHV� WKHUHE\ PDNLQJ LW
UREXVW� )XUWKHUPRUH� LW LV YHU\ HDV\ WR SURJUDP� DQG
GRHV QRW UHTXLUH KXPDQ LQWHUIHUHQFH�

�� (;$03/(6

7KH PHWKRG SUHVHQWHG LQ WKLV SDSHU ZDV WHVWHG RQ WKUHH
YRZHOV DQG IRXU FRQVRQDQWV VSRNHQ E\ WKUHH VSHDNHUV�
,Q DOO FDVHV� WKH HVWLPDWHG JORWWDO ZDYHIRUP FRQIRUPHG
WR WKH JHQHUDO SURSHUWLHV RI WKH YROXPH YHORFLW\ DW WKH
JORWWLV� DQG WKH UDGLDWLRQ ]HUR ZDV HVWLPDWHG DV D SDUW
RI WKH PLQLPXP SKDVH VLJQDO� 7KH UHVXOWV VXSSRUW WKH
FKDUDFWHUL]DWLRQ RQ ZKLFK WKH PHWKRG LV EDVHG� DQG
VXJJHVWV WKDW WKH DOJRULWKPV SHUIRUPV ZHOO HYHQ LQ FDVHV
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ZKHUH WKH DVVXPSWLRQV FRQFHUQLQJ nUVW DSSUR[LPDWLRQV
DUH QRW VWULFWO\ DSSOLFDEOH�
:H LOOXVWUDWH WKH JORWWDO ZDYHIRUPV RYHU WZR SLWFK

SHULRGV IRU WKH YRZHOV �D�� �X� DQG �L� LQ )LJXUHV ��
� DQG � UHVSHFWLYHO\� ,Q DGGLWLRQ WR H[SHFWHG WLPH�
GRPDLQ SURSHUWLHV� WKH VSHFWUDO WLOW IRU WKH SXOVHV DUH
�� G% SHU GHFDGH� 7KLV LV LQ DJUHHPHQW ZLWK WKH YDOXH
RI �� G% SHU GHFDGH H[SHFWHG IRU D JORWWDO ZDYHIRUP
EDVHG RQ WKHRUHWLFDO PRGHOV�

�� &21&/86,21

7KLV SDSHU SUHVHQWV D VLPSOH� JHQHUDO�SXUSRVH PHWKRG
IRU DFFXUDWH FRPSXWDWLRQ RI WKH JORWWDO YROXPH YHORFLW\�
7KH VWUXFWXUH RI WKH PHWKRG DOORZV LW WR EH H[WHQGHG WR
QDVDO RU QDVDOL]HG VSHHFK VHJPHQWV� :H DUH LQ WKH SUR�
FHVV RI H[SORULQJ PRGLnFDWLRQ RI WKH PHWKRG IRU VXFK
VRXQGV�

�� 5()(5(1&(6

>�@ '� .ODWW DQG /� .ODWW� ?$QDO\VLV� V\QWKHVLV DQG
SHUFHSWLRQ RI YRLFH TXDOLW\ YDULDWLRQV DPRQJ IH�
PDOH DQG PDOH WDONHUV�� 7KH -RXUQDO RI WKH $FRXV�
WLFDO 6RFLHW\ RI $PHULFD� YRO� ��� SS� ���^����
�����

>�@ 0� 6RQGKL� ?0HDVXUHPHQW RI WKH JORWWDO ZDYH�
IRUP�� 7KH -RXUQDO RI WKH $FRXVWLFDO 6RFLHW\ RI
$PHULFD� YRO� ��� SS� ���^���� �����

>�@ +� +DQVRQ� ?*ORWWDO FKDUDFWHULVWLFV RI IHPDO VSHDN�
HUV� $FRXVWLF FRUUHODWHV�� 7KH -RXUQDO RI WKH
$FRXVWLFDO 6RFLHW\ RI $PHULFD� YRO� ���� SS� ���^
���� �����
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>�@ 0� 5RWKHQEHUJ� ?$ QHZ LQYHUVH�nOWHULQJ WHFKQLTXH
IRU GHULYLQJ WKH JORWWDO DLU oRZ ZDYHIRUP�� 7KH
-RXUQDO RI WKH $FRXVWLFDO 6RFLHW\ RI $PHULFD�
YRO� �� SS� ����^����� �����

>�@ 3� %DGLQ� 6� +HUWHJDUG� DQG ,� .DUOVVRQ� ?1RWHV RQ
WKH URWKHQEHUJ PDVN�� 67/�4365� YRO� �� SS� �^��
�����

>�@ -� 0LOOHU� ?1DWXUH RI WKH YRFDO FRUG ZDYH�� 7KH
-RXUQDO RI WKH $FRXVWLFDO 6RFLHW\ RI $PHULFD�
YRO� ��� S� ���� �����

>�@ '� <� :RQJ� -� '� 0DUNHO� DQG $� +� *UD\�
?/HDVW VTXDUHV JORWWDO LQYHUVH nOWHULQJ IURP WKH
DFRXVWLF VSHHFK ZDYHIRUP�� ,((( 7UDQVDFWLRQV RQ
$FRXVWLFV� 6SHHFK� DQG 6LJQDO 3URFHVVLQJ� YRO� ���
SS� ���^���� �����

>�@ 9� %� 0� 0DWDXVHN� ?$ QHZ DSSURDFK WR WKH GHWHU�
PLQDWLRQ RI WKH JORWWDO ZDYHIRUP�� ,((( 7UDQVDF�
WLRQV RQ $FRXVWLFV� 6SHHFK� DQG 6LJQDO 3URFHVVLQJ�
YRO� $663���� QR� �� SS� ���^���� �����

>�@ 6� %� '� 9HHQHPDQ� ?$XWRPDWLF JORWWDO LQYHUVH nO�
WHULQJ IURP VSHHFK DQG HOHFWURJORWWRJUDSKLF VLJ�
QDOV�� ,((( 7UDQVDFWLRQV RQ $FRXVWLFV� 6SHHFK�
DQG 6LJQDO 3URFHVVLQJ� YRO� $663���� QR� ��
SS� ���^���� �����

>��@ -� 3LFRQH� '� 3UH]DV� DQG :� +DUWZHOO� ?-RLQW
HVWLPDWLRQ RI WKH OSF SDUDPHWHUV DQG WKH PXOWL�
SXOVH H[FLWDWLRQ�� 6SHHFK &RPPXQLFDWLRQ� YRO� ��
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