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NXZDEDUD#QWX�DF�MS

$EVWUDFW

$Q LQYHVWLJDWLRQ KDV EHHQ PDGH RQ WKH SHUFHSWXDO QD�

WXUH RI &9�V\OODEOHV WDNHQ RXW IURP D UXQQLQJ VSHHFK

DQG WKHLU DFRXVWLF FKDUDFWHULVWLFV� )LIWHHQ VKRUW -DSDQHVH

VHQWHQFHV XWWHUHG E\ IRXU PDOH VSHDNHUV ZLWK WKUHH GLI�

IHUHQW VSHDNLQJ UDWHV� IDVW� QRUPDO� DQG VORZ� KDYH EHHQ

XVHG� 6\OODEOH LGHQWLILFDWLRQ IRU VSHHFK VHJPHQWV WDNHQ

RXW IURP D UXQQLQJ VSHHFK KDV EHHQ PDGH LQ WKUHH GLI�

IHUHQW ZD\V� �� RQH�V\OODEOH VHJPHQWDWLRQ� ��

WZR�V\OODEOH VHJPHQWDWLRQ� DQG �� WKUHH�V\OODEOH VHJ�

PHQWDWLRQ� ,Q WKH RQH�V\OODEOH VHJPHQWDWLRQ� LQGLYLGXDO

V\OODEOHV KDYH EHHQ WDNHQ RXW IURP WKH UXQQLQJ VSHHFK

DQG SUHVHQWHG WR OLVWHQHUV IRU LGHQWLILFDWLRQ� ,Q WKH WZR�

DQG WKUHH�V\OODEOH VHJPHQWDWLRQV� HYHU\ WZR DQG WKUHH

VXFFHVVLYH V\OODEOHV KDYH EHHQ WDNHQ RXW� UHVSHFWLYHO\�

,Q WKH RQH�V\OODEOH VHJPHQWDWLRQ H[SHULPHQWV� WKH DY�

HUDJH V\OODEOH LGHQWLILFDWLRQV IRU WKH IDVW� QRUPDO� DQG

VORZ VSHHFK DUH ���� ���� DQG ���� UHVSHFWLYHO\� 7KH

UHVXOW UHYHDOV WKDW LQGLYLGXDO V\OODEOHV IRU WKH IDVW DQG

QRUPDO VSHHFK GR QRW KDYH HQRXJK SKRQHWLF LQIRUPD�

WLRQ WR EH FRUUHFWO\ LGHQWLILHG� EXW IRU WKH VORZ VSHHFK LW

UHWDLQV IDLUO\ ZHOO� 3KRQHWLF LQIRUPDWLRQ IRU D V\OODEOH LV

QRW VXIILFLHQWO\ SUHVHUYHG LQ D FRQVHFXWLYH WZR�V\OODEOH

VHJPHQW �WZR�V\OODEOH VHJPHQWDWLRQ H[SHULPHQW� HVSH�

FLDOO\ IRU WKH IDVW VSHHFK� +RZHYHU� WKH PLGGOH V\OODEOH

LQ WKH WKUHH�V\OODEOH VHJPHQWDWLRQ KDV EHHQ IRXQG WR

FDUU\ HQRXJK SKRQHWLF LQIRUPDWLRQ WR EH FRUUHFWO\ LGHQ�

WLILHG HYHQ IRU WKH IDVW VSHHFK� $ UHODWLRQ EHWZHHQ WKH

SHUFHSWXDO UHVXOWV DQG WKH DFRXVWLF SURSHUWLHV KDV EHHQ

GLVFXVVHG�

�� ,QWURGXFWLRQ

-DSDQHVH ODQJXDJH� ERWK LQ ZULWWHQ DQG VSRNHQ� EDVL�

FDOO\ FRQVLVWV RI D VHULHV RI FRQVRQDQW�YRZHO V\OODEOHV

WKDW ZH UHIHU WR DV &9�V\OODEOHV LQ WKLV SDSHU� 8QOLNH

(QJOLVK RU RWKHU ODQJXDJHV� HDFK V\OODEOH FRUUHVSRQGV

H[DFWO\ WR RQH -DSDQHVH DOSKDEHW FDOOHG ³.DQD´ DQG WKLV

LV DOVR D EDVLF XQLW RI SURQXQFLDWLRQ� ,Q HDUO\ GD\V RI

VSHHFK WHFKQRORJ\ UHVHDUFK� WKLV ODQJXDJH VWUXFWXUH

VHHPHG WR EH EHQHILFLDO IRU GHYHORSLQJ D FRQWLQXRXV

VSHHFK UHFRJQLWLRQ VFKHPH RI XQOLPLWHG YRFDEXODU\ IRU

-DSDQHVH� ,W ZDV VRRQ UHDOL]HG� KRZHYHU� WKDW WKH SURE�

OHP ZDV QRW DV HDV\ WDVN WR VROYH DV LW ZDV WKRXJKW ILUVW�

$V LW LV ZHOO NQRZQ� D V\OODEOH LQ FRQWLQXRXV VSHHFK

GRHV QRW FDUU\ HQRXJK SKRQHWLF LQIRUPDWLRQ WR EH FRU�

UHFWO\ LGHQWLILHG E\ LWVHOI� EXW UDWKHU VSUHDG RYHU DGMD�

FHQW SKRQHPHV GXH PDLQO\ WR WKH VR�FDOOHG

FR�DUWLFXODWLRQ HIIHFWV� 7KHUH DUH VRPH DWWHPSWV WR UH�

FRYHU WKHVH UHGXFHG DPELJXRXV SKRQHPHV >�@� >�@�

7KHVH SHUFHSWXDO HYLGHQFHV PXVW EH DWWULEXWHG WR VXFK

DFRXVWLF SURSHUWLHV RI HDFK SKRQHPH DV VKRUWHQLQJ LWV

GXUDWLRQ� UHGXFWLRQ RI SLWFK DQG IRUPDQW IUHTXHQFLHV

DQG VR RQ� 7KHVH DFRXVWLF SURSHUWLHV VKRXOG� RI FRXUVH�

YDU\ IURP VSHDNHU WR VSHDNHU� IURP RQH VSHDNLQJ UDWH WR

DQRWKHU�

7KLV SDSHU GHDOV PDLQO\ ZLWK SHUFHSWXDO SURSHUWLHV

RI LQGLYLGXDO V\OODEOHV VHJPHQWHG IURP FRQWLQXRXV

VSHHFK ZLWK GLIIHUHQW VSHDNLQJ UDWH WR ILQG RXW KRZ DQG

WR ZKDW H[WHQW GRHV WKH VSHDNLQJ UDWH DIIHFW WR WKH SKR�

QHWLF LQIRUPDWLRQ RI LQGLYLGXDO V\OODEOHV� $ SRVVLEOH

OLQN KDV EHHQ GLVFXVVHG EHWZHHQ WKH SHUFHSWXDO UHVXOWV

DQG WKH DFRXVWLF SURSHUWLHV RI YRZHOV DQG FRQVRQDQWV

WKDW ZHUH DOUHDG\ UHSRUWHG EHIRUH >�@�

�� 6SHHFK PDWHULDO

)LIWHHQ VKRUW VHQWHQFHV KDYH EHHQ FKRVHQ DV WKH

VSHHFK PDWHULDO� )RXU PDOH DGXOW VSHDNHUV ZKR SDU�

WLFLSDWHG LQ WKLV H[SHULPHQW ZHUH DVNHG WR UHDG WKH

VHQWHQFHV WKUHH WLPHV ZLWK GLIIHUHQW VSHDNLQJ UDWH�

QRUPDO VSHHFK ZKLFK LV UHIHUUHG WR DV ³Q�VSHHFK´ LQ

WKLV SDSHU� WKH IDVW UDWH DV ³I�VSHHFK´ DQG WKH VORZ UDWH

DV ³V�VSHHFK�´ 7KHUH LV D UK\WKP LQ VSRNHQ -DSDQHVH�

7KH UK\WKP� ZKLFK LV VRPHWLPHV FDOOHG V\OODEOH�WLPHG�

LV EDVHG RQ WKH PRUD ZKLFK URXJKO\ FRUUHVSRQGV WR D

-DSDQHVH OHWWHU RU &9�V\OODEOH� 7KH QXPEHU RI PRUDH

SHU PLQXWH GHILQHV WKH VSHDNLQJ UDWH� *HQHUDOO\� QRU�

PDO VSHDNLQJ UDWH �Q�VSHHFK� IDOOV LQWR D VSHHG IURP

��� WR ��� PRUDH SHU PLQXWH EXW LW FRQVLGHUDEO\ GLIIHU

IURP VSHDNHU WR VSHDNHU� HVSHFLDOO\ EHWZHHQ WKH \RXQJ

DQG WKH ROG�

1R VSHFLDO JXLGDQFH DQG HTXLSPHQW KDYH EHHQ

XVHG WR FRQWURO WKH VSHHG LQ SURQRXQFLQJ WKH Q�VSHHFK�

I�VSHHFK DQG V�VSHHFK� )RU WKH I�VSHHFK� LQGLYLGXDO

VSHDNHUV ZHUH DVNHG WR SURQRXQFH WKH VHQWHQFHV WZLFH

DV IDVW DV WKH Q�VSHHFK WKDW WKH\ XVXDOO\ XWWHU LQ GDLO\

FRQYHUVDWLRQ� )RU WKH V�VSHHFK� WKH\ ZHUH DOVR DVNHG WR

SURQRXQFH KDOI DV VORZ DV WKH Q�VSHHFK� )RU HDFK VSHHG�

VSHHFK GDWD ZHUH DFWXDOO\ PHDVXUHG ODWHU RQ IRU VSHDN�

HUV LQGLYLGXDOO\� 7KHUH DUH ��� PRUDH LQ WKH ILIWHHQ

VHQWHQFHV� 7KXV� D WRWDO RI ����� � ���PRUDH��UDWHV�

�VSHDNHUV� PRUDH KDYH EHHQ JDWKHUHG WR EH DQDO\]HG�

$V IDU DV WKH VSHDNLQJ UDWH LV FRQFHUQHG� XVH RI WKH

WHUP µPRUD¶ LV DSSURSULDWH UDWKHU WKDQ WKH µV\OODEOH�¶ ,Q

FRQWLQXRXV -DSDQHVH� KRZHYHU� V\OODEOH DQG PRUD DUH

DOPRVW WKH VDPH ZLWK D IHZ H[FHSWLRQV� 6R� LQ WKLV SDSHU�
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V\OODEOH LV XVHG LQVWHDG RI PRUD�

�� ([SHULPHQWDO SURFHGXUH

���� 6\OODEOH VHJPHQWDWLRQ VFKHPH

(DFK &9�V\OODEOH RU YRZHO PXVW EH HOHFWULFDOO\ FXW RII

IURP WKH VWUHDP RI UXQQLQJ VSHHFK� ,W LV REYLRXV WKDW WKH

OHYHO RU PDJQLWXGH RI FRDUWLFXODWLRQ HIIHFW ZLOO FHUWDLQO\

GHSHQG RQ WKH UDWH RI VSHDNLQJ� 7KH IDVWHU WKH VSHDNLQJ

UDWH� WKH ODUJHU WKH FRDUWLFXODWLRQ HIIHFW� 7KH SXUSRVH RI

WKLV H[SHULPHQW LV WR H[DPLQH RQ KRZ WKH VSHDNLQJ UDWH

DIIHFWV WR WKH FRDUWLFXODWLRQ LQ WHUPV RI SKRQHPH LGHQWL�

ILFDWLRQ RI LQGLYLGXDO V\OODEOHV� 7KUHH W\SHV RI VHJPHQ�

WDWLRQV� �� RQH�V\OODEOH VHJPHQW� �� WZR�V\OODEOH VHJ�

PHQW� �� WKUHH�V\OODEOH VHJPHQW� KDYH EHHQ SHUIRUPHG

LQ WKLV H[SHULPHQW�

7KHUH LV QR FOHDU�FXW GHILQLWLRQ WR GLYLGH V\OODEOHV LQ

D UXQQLQJ VSHHFK XQOHVV D VLOHQW LQWHUYDO H[LVWV EHWZHHQ

WZR VXFFHVVLYH V\OODEOHV� ,W LV GLIILFXOW WR GUDZ D OLQH WR

VHSDUDWH V\OODEOHV LI WKH VSHHFK ZDYH FRQWLQXHV� 6R WKH

V\OODEOH ERXQGDU\ LV GHILQHG E\ DXGLWLRQ ZLWK D KHOS RI

VSHHFK ZDYH DQG VSHFWURJUDP RQ D FRPSXWHU�

������ 2QH�V\OODEOH VHJPHQW

$ WRWDO RI ��� V\OODEOHV KDYH EHHQ VHSDUDWHG LQGLYLGX�

DOO\ IURP WKH �� WHVW VHQWHQFHV IRU HDFK VSHDNLQJ UDWH WR

SUHVHQW WR OLVWHQHUV� 7KHUH DUH ��� ����[�� WHVW PDWHUL�

DOV DV D ZKROH�

������ 7ZR�V\OODEOH VHJPHQW

(YHU\ WZR VXFFHVVLYH V\OODEOHV KDYH EHHQ WDNHQ RXW

IURP WKH FRQWLQXRXV VSHHFK WR SUHVHQW WR OLVWHQHUV� (DFK

VSHHFK SLHFH� WKHUHIRUH� FRQVLVWV RI WZR VXFFHVVLYH V\O�

ODEOHV� 7KH V\OODEOH ERXQGDULHV� L�H� WKH VWDUWLQJ DQG HQG

SRLQWV RI HDFK VSHHFK SLHFH DUH WKH VDPH DV WKRVH LQ WKH

RQH�V\OODEOH VHJPHQW�

������ 7KUHH�V\OODEOH VHJPHQW

(YHU\ VXFFHVVLYH WKUHH V\OODEOHV KDYH EHHQ VHJPHQWHG

IURP VSHHFK� $JDLQ� WKH V\OODEOH ERXQGDULHV RI HDFK

VSHHFK SLHFH DUH WKH VDPH DV LQ WKH RQH�V\OODEOH VHJ�

PHQW�

���� 6\OODEOH LGHQWLILFDWLRQ

)RU HDFK VHJPHQW� VSHHFK SLHFHV ZHUH UDQGRPL]HG DQG

SUHVHQWHG WR OLVWHQHUV RYHU D ORXGVSHDNHU LQ D

VRXQG�SURRI URRP� 6L[ OLVWHQHUV� LQFOXGLQJ WKH DXWKRUV�

SDUWLFLSDWHG LQ WKH KHDULQJ WHVW� 7KH\ ZHUH DVNHG WR

LGHQWLI\ HDFK VSHHFK VRXQG DV RQH RI -DSDQHVH V\OODEOHV�

)RU WZR�V\OODEOH RU WKUHH�V\OODEOH VHJPHQWV� WKH\ ZHUH

UHTXLUHG WR LGHQWLI\ HDFK RI WKH WZR RU WKUHH V\OODEOHV LQ

D VSHHFK SLHFH VLPXOWDQHRXVO\�

/LVWHQHUV UHVSRQVH GDWD ZHUH SRROHG DQG DVVHPEOHG

LQ WKH IROORZLQJ WKUHH ZD\V�

� 6\OODEOH LGHQWLILFDWLRQ� ZKHWKHU WKH HQWLUH

&9�V\OODEOH LV FRUUHFWO\ LGHQWLILHG RU QRW�

� &RQVRQDQW LGHQWLILFDWLRQ� ZKHWKHU WKH FRQVR�

QDQW SDUW LV FRUUHFWO\ LGHQWLILHG UHJDUGOHVV RI WKH

YRZHO SDUW�

� 9RZHO LGHQWLILFDWLRQ� ZKHWKHU WKH YRZHO SDUW LV

FRUUHFWO\ LGHQWLILHG RU QRW UHJDUGOHVV RI FRQVR�

QDQW SDUW

�� ([SHULPHQWDO UHVXOWV
�

5HVXOWV RI SHUFHSWXDO H[SHULPHQW ZHUH SRROHG DQG DU�

UDQJHG IRU HDFK RI RQH�� WZR�� RU WKUHH�V\OODEOH VHJPHQW

VHSDUDWHO\� )RU WZR�V\OODEOH VHJPHQW� WKHUH DUH WZR

V\OODEOHV LQ HDFK VSHHFK SLHFH� DQG WKUHH V\OODEOHV LQ

WKUHH�V\OODEOH VHJPHQW�

���� 2QH�V\OODEOH VHJPHQW

)LJ� � VKRZV D JUDSKLF LOOXVWUDWLRQ RI WKH DYHUDJH LGHQ�

WLILFDWLRQ RI &9�V\OODEOHV WRJHWKHU ZLWK LWV FRQVRQDQW

SDUW & DQG YRZHO SDUW 9 LVRODWHG IURP WKHLU SKRQHWLF

HQYLURQPHQW IRU HYHU\ VSHDNLQJ UDWH� ,GHQWLILFDWLRQ

VFRUH VHHPV WR LQFUHDVH DOPRVW OLQHDUO\ DV WKH UDWH EH�

FRPHV VORZ� 1R GUDVWLF MXPS LQ LGHQWLILFDWLRQ FDQ EH

REVHUYHG IURP IDVW WR QRUPDO RU IURP QRUPDO WR VORZ�

EXW HVVHQWLDOO\� OLWWOH FRDUWLFXODWLRQ HIIHFW LV WDNLQJ SODFH

LQ WKH VORZ VSHHFK� ,W VHHPV WKDW D V\OODEOH LGHQWLILFD�

WLRQ FDQ DOPRVW EH GHWHUPLQHG E\ LWV FRQVRQDQW�SDUW

LGHQWLILFDWLRQ�

9HU\ KLJK LGHQWLILFDWLRQ VFRUH FDQ EH IRXQG LQ WKH

V�VSHHFK VDPSOHV� 7KLV PLJKW EH D VSHDNHU GHSHQGHQW

SKHQRPHQRQ DQG IXUWKHU LQYHVWLJDWLRQ ZLOO EH QHHGHG�

/HW¶V ORRN DW WKH UHVXOW PRUH FORVHO\ ZLWK HYHU\ FRQVR�

QDQW FDWHJRU\� )LJ� � GHSLFWV WKH UHVXOW FRPSLOHG

DFFRUGLQJ WR HYHU\ PDQQHU RI DUWLFXODWLRQ� $V D ZKROH�

VHPL�YRZHO KDV WKH KLJKHVW VFRUHV IRU DOO VSHDNLQJ UDWHV�

,Q WKH I�VSHHFK� WKH OHDVW LGHQWLILFDWLRQ VFRUHV FDQ EH

IRXQG LQ WKH YRLFHG SORVLYHV DQG WKH YRLFHOHVV IULFDWLYHV�

$OPRVW DOO YRLFHOHVV IULFDWLYHV DUH SHUFHLYHG DV DQ DI�

IULFDWH LQGLFDWLQJ DQ DUWLIDFW RI FXWWLQJ RII WKH YHU\ EH�

JLQQLQJ RI WKH QRLVH UHOHDVH IRU HDFK IULFDWLYH VDPSOHV�

)LJXUH � � ,GHQWLILFDWLRQ RI &9�V\OODEOHV IRU

��V\OODEOH VHJPHQW� &RQVRQDQW �&� DQG YRZHO SDUWV
�9� DUH GLVSOD\HG�
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)LJXUH � � $YHUDJH LGHQWLILFDWLRQ IRU HDFK FRQVRQDQW

FDWHJRU\ IRU WKUHH GLIIHUHQW VSHDNLQJ UDWH�

9RLFHG SORVLYHV� RQ WKH RWKHU KDQG� DUH IRXQG WR EH

FRQIXVHG ZLWKLQ WKH VDPH FRQVRQDQW FDWHJRU\ DQG �G�

VDPSOHV DUH YHU\ RIWHQ SHUFHLYHG DV �U� VRXQG� *HQHUDOO\�

LGHQWLILFDWLRQ JRHV XS DV WKH VSHDNLQJ UDWH JRHV GRZQ

DQG� IRU V�VSHHFK� DURXQG ��� RU KLJKHU FDQ EH RE�

VHUYHG�

���� 7ZR�V\OODEOH VHJPHQW

)RU ��V\OODEOH VHJPHQW� OLVWHQHUV ZHUH DVNHG WR LGHQWLI\

WZR V\OODEOHV VLPXOWDQHRXVO\ IRU HDFK VWLPXOXV� ,GHQWL�

ILFDWLRQ VFRUHV IRU WKH ILUVW DQG VHFRQG V\OODEOHV ZHUH

FDOFXODWHG VHSDUDWHO\� )LJ� � ��� UHSUHVHQWV WKH UHVXOW IRU

WKH ILUVW V\OODEOH� DQG ��� IRU WKH VHFRQG �ODVW� V\OODEOH�

$V LW LV H[SHFWHG� WKH VHFRQG �RU ODVW� V\OODEOH VKRZV

KLJKHU LGHQWLILFDWLRQ VFRUHV DV D ZKROH� ,W LV LQWHUHVWLQJ

WR QRWH WKDW WKH V\OODEOH LGHQWLILFDWLRQ VFRUHV IRU WKH ILUVW

V\OODEOH GR QRW YDU\ YHU\ PXFK DFURVV WKH WKUHH VSHDN�

LQJ UDWH� ,Q WKH V\OODEOH LGHQWLILFDWLRQ� DQ DYHUDJH RI

��� KDV EHHQ REWDLQHG IRU WKH I�VSHHFK LQ WKH ILUVW SR�

VLWLRQ RI ��V\OODEOH VWLPXOL� ZKLFK LV TXLWH ORZ� DQG ���

LQ WKH VHFRQG SRVLWLRQ� VWLOO ORZ \HW� )RU Q� DQG V�VSHHFK�

KRZHYHU� QHDUO\ ��� LGHQWLILFDWLRQ KDV EHHQ DFKLHYHG

ZKHQ WKH V\OODEOHV DUH LQ WKH VHFRQG SRVLWLRQ�

,I ZH ORRN DW WKH UHVXOWV PRUH FORVHO\� ZH ILQG WKDW�

LQ WKH ILUVW V\OODEOH LGHQWLILFDWLRQ� I�VSHHFK LV VLJQLIL�

FDQWO\ ORZHU LQ DOO &9� &� DQG 9 FDWHJRULHV WKDQ WKH

RWKHU WZR VSHDNLQJ UDWHV� ,Q WKH VHFRQG V\OODEOH SRVLWLRQ�

KRZHYHU� VFRUHV IRU WKRVH I�VSHHFK LQFUHDVH WR D ODUJH

H[WHQW� 7KLV LV XQGHUVWDQGDEOH EHFDXVH D ODUJH DPRXQW

RI SKRQHWLF LQIRUPDWLRQ LV NHSW IRU V\OODEOHV LQ WKH VHF�

RQG SRVLWLRQ� ,W LV TXLWH LQWHUHVWLQJ WR QRWH WKDW� LQ & DQG

9 LGHQWLILFDWLRQ� FRUUHFW LGHQWLILFDWLRQ JRHV XS DV WKH

UDWH EHFRPHV VORZ GHVSLWH WKH IDFW WKDW HYHU\ WUXQ�

FDWHG�VLJQDO EHJLQV ZLWK WKH VDPH SRVLWLRQ� ,W LV TXLWH

QDWXUDO WKDW FRUUHFW LGHQWLILFDWLRQ LQFUHDVHV GUDPDWLFDOO\

IRU DOO VSHDNLQJ UDWHV ZKHQ WKH V\OODEOHV LQ TXHVWLRQ DUH

LQ WKH VHFRQG SRVLWLRQ� 7KLV LV EHFDXVH� LQ WKH VHFRQG

V\OODEOH SRVLWLRQ� WKH SKRQHWLF LQIRUPDWLRQ LV NHSW

JUHDWHU WKDQ WKH V\OODEOH LQ WKH ILUVW SRVLWLRQ�

���� 7KUHH�V\OODEOH VHJPHQW

/LVWHQHUV ZHUH DOVR DVNHG WR PDNH D VLPXOWDQHRXV V\O�

ODEOH LGHQWLILFDWLRQ IRU HDFK ��V\OODEHO VWLPXOXV DQG WKH

UHVSRQVHV ZHUH DUUDQJHG VHSDUDWHO\ DFFRUGLQJ WKH V\O�

ODEOH SRVLWLRQ� ,W LV REYLRXV IURP WKH UHVXOW WKDW WKH

VHFRQG V\OODEOHV IRU DOO VSHDNLQJ UDWH VKRZ WKH KLJKHVW

VFRUH� )LJ� � LOOXVWUDWHV WKH UHVXOWV LQ WKH VDPH ZD\ DV LQ

)LJ� �� 7KH ILJXUH FOHDUO\ VKRZV WKDW WKH VHFRQG V\OODEOH

KDV JRW WKH KLJKHVW LGHQWLILFDWLRQ VFRUH IRU DOO VSHDNLQJ

UDWH� 7KLV LQGLFDWHV WKDW WKH SKRQHWLF LQIRUPDWLRQ RI D

V\OODEOH LV QRW ORVW DV ORQJ DV LW LV LQ WKH PLGGOH SRVLWLRQ

RI D WKUHH�V\OODEOH VHJPHQW� ,W LV LQWHUHVWLQJ WR QRWH WKDW�

LQ WKH ILUVW V\OODEOH LGHQWLILFDWLRQ� Q�VSHHFK DQG

V�VSHHFK KDYH DOPRVW WKH VDPH SDWWHUQ ZKLOH I�VSHHFK

KDV VOLJKWO\ GLIIHUHQW SDWWHUQ� (YHQ IRU WKH I�VSHHFK�

V\OODEOH LGHQWLILFDWLRQ KDV UHDFKHG KLJKHU WKDQ ���

)LJXUH � � 6\OODEOH LGHQWLILFDWLRQ IRU ��V\OODEOH VHJ�
PHQWV�
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ZKHQ WKH V\OODEOH LV LQ WKH PLGGOH SRVLWLRQ�

�� 'LVFXVVLRQ

/HW¶V UH�DUUDQJH WKH SHUFHSWXDO GDWD VR WKDW ZH FDQ H[�

SOLFLWO\ ILQG WKH LQIOXHQFH RI VHJPHQWDWLRQ�OHQJWK RQ WKH

V\OODEOH LGHQWLILFDWLRQ� )LJ� � UHSUHVHQWV WKH UH�DUUDQJHG

GDWD WR VKRZ KRZ WKH OHQJWK ± WKH QXPEHU RI V\OODEOHV ±

FRXOG HIIHFWLYH WR LQFUHDVH WKH FRUUHFW LGHQWLILFDWLRQ�

7KLV LV WKH UHVXOW IRU WKH I�VSHHFK ZKLFK LV PRUH YLVLEOH

RI WKH LQIOXHQFH WKDQ WKH RWKHU WZR VSHDNLQJ UDWH�

7KRXJK LQGLYLGXDO V\OODEOHV ���V\OODEOH VHJPHQW� KDYH

RQO\ ��� LGHQWLILFDWLRQ LQ DYHUDJH� LW JRHV DV KLJK DV

��� ZKHQ LW LV LQ WKH PLGGOH SRVLWLRQ RI ��V\OODEOH

VHJPHQW� 7KLV LPSOLHV WKDW SKRQHWLF LQIRUPDWLRQ RI D

V\OODEOH LV VSUHDG RYHU DGMDFHQW V\OODEOHV� ,W LV LQWHUHVW�

LQJ WR REVHUYH WKDW WKH LGHQWLILFDWLRQ IRU ILUVW V\OODEOH

JUDGXDOO\ LQFUHDVHV DV WKH VHJPHQW OHQJWK EHFRPHV

ORQJ GHVSLWH WKH IDFW WKDW LW VWDUWV IURP WKH VDPH SRVL�

WLRQ DFURVV WKH WKUHH VHJPHQWV�

�� &RQFOXVLRQV

$ V\OODEOH�LGHQWLILFDWLRQ H[SHULPHQW KDV EHHQ SHU�

IRUPHG IRU VSHHFK XQLWV WDNHQ RXW IURP UXQQLQJ VSHHFK

ZLWK WKUHH GLIIHUHQW VSHDNLQJ UDWHV PRQR�V\OODELFDOO\�

EL�V\OODELFDOO\� DQG WUL�V\OODELFDOO\� 7KH UHVXOWV UHYHDO

WKDW LQGLYLGXDO V\OODEOHV� LI LVRODWHG IURP WKHLU FRQWH[WV�

GR QRW KDYH HQRXJK SKRQHWLF LQIRUPDWLRQ WR EH FRU�

UHFWO\ LGHQWLILHG H[FHSW IRU WKH VORZ VSHHFK� +RZHYHU�

WKH PLGGOH V\OODEOH LQ D WKUHH�V\OODEOH VHJPHQW KDV

DOPRVW ���� FRUUHFWO\ LGHQWLILHG HYHQ IRU WKH IDVW

VSHHFK VDPSOHV� 7KLV LQGLFDWHV WKDW WKH DFRXVWLF LQIRU�

PDWLRQ IRU D V\OODEOH LQ FRQWLQXRXV VSHHFK LV VSUHDG

RYHU WKH DGMDFHQW V\OODEOHV DQG LW ZLOO EH HQRXJK WR

FRQVLGHU RQH V\OODEOH EDFN DQG IRUWK HDFK�

�� 5HIHUHQFHV

>�@ /LQGEORP� %�(�)� DQG 6WXGGHUW�.HQQHG\� 0�� �����

2Q WKH UROH RI IRUPDQW WUDQVLWLRQV LQ YRZHO UHFRJQLWLRQ�

-� $FRXVW� 6RF� $PHU�� ��� ��������

>�@ .XZDEDUD� +� ����� $Q DSSURDFK WR QRUPDOL]DWLRQ

RI FR�DUWLFXODWLRQ HIIHFWV IRU YRZHOV LQ FRQQHFWHG

VSHHFK� -� $FRXVW� 6RF� $PHU�� ��� �������

>�@ .XZDEDUD� +� ����� $FRXVWLF SURSHUWLHV RI SKR�

QHPHV LQ FRQWLQXRXV VSHHFK IRU GLIIHUHQW VSHDNLQJ

UDWH� 3URF� ,&6/3� ���������

)LJXUH � � $YHUDJH V\OODEOH LGHQWLILFDWLRQ IRU

��V\OODEOH VHJPHQW VSHHFK� ��� IRU WKH ILUVW V\OODEOH�

��� WKH VHFRQG V\OODEOH� ��� WKH WKLUG V\OODEOH�

)LJXUH � � $YHUDJH V\OODEOH LGHQWLILFDWLRQ IRU WKH

I�VSHHFK UHDUUDQJHG WR VHH WKH LQIOXHQFH RI VHJPHQW

OHQJWK�
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