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ABSTRACT
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College Majors and Skills: Evidence from 
the Universe of Online Job Ads*

We document the skill content of college majors as perceived by employers and expressed 

in the near universe of U.S. online job ads. Social and organizational skills are general in that 

they are sought by employers of almost all college majors, whereas other skills are more 

specialized. In turn, general majors––Business and General Engineering––have skill profiles 

similar to all majors; Nursing and Education are specialized. These cross-major differences in 

skill profiles explain considerable wage variation, with little role for within-major differences 

in skills across areas. College majors can thus be reasonably conceptualized as portable 

bundles of skills.
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,� ,QWURGXFWLRQ

7KH FKRLFH RI FROOHJH PDMRU LV RQH RI WKH PRVW GLUHFW ZD\V IRU FROOHJH JUDGXDWHV WR

DFTXLUH VNLOOV DQG VLJQDO FRPSHWHQFLHV WR HPSOR\HUV� ,QGHHG� HDUQLQJV GLIIHUHQFHV DPRQJ FROOHJH

JUDGXDWHV ZLWK GLIIHUHQW PDMRUV FDQ EH ODUJHU WKDQ HDUQLQJV GLIIHUHQFHV EHWZHHQ FROOHJH DQG KLJK

VFKRRO JUDGXDWHV �$OWRQML� %ORP� 	 0HJKLU ����� :HEEHU� ������ 6RPH RI WKH HDUQLQJV

KHWHURJHQHLW\ DPRQJ PDMRUV LV XQGRXEWHGO\ GXH WR VHOHFWLRQ� EXW UHFHQW HYLGHQFH DOVR SRLQWV WR

WKH LPSRUWDQFH RI KXPDQ FDSLWDO GHYHORSPHQW IURP WKH PDMRU LWVHOI �+DVWLQJV HW DO�� �����

.LUNHERHQ� /HXYHQ� 	 0RJVWDG� ������ &ROOHJH PDMRU SURYLGHV PXFK RI WKH VWUXFWXUH IRU WKH

FRXUVHV VWXGHQWV WDNH DQG WKXV WKH FRPSHWHQFLHV DQG VNLOOV WKH\ GHYHORS GXULQJ FROOHJH� %HFDXVH

GHPDQG IRU FHUWDLQ VNLOOV KDV JURZQ LQ UHFHQW \HDUV �'HPLQJ ����� $WDOD\ HW DO�� ������ LW LV

SRVVLEOH WKDW HPSOR\HUV¶ SHUFHSWLRQV RI WKH VNLOOV DVVRFLDWHG ZLWK JUDGXDWHV IURP GLIIHUHQW PDMRUV

SOD\V D ODUJH UROH LQ H[SODLQLQJ HDUQLQJV KHWHURJHQHLW\ DPRQJ FROOHJH JUDGXDWHV� 6RPHZKDW

VXUSULVLQJO\� KRZHYHU� WKHUH LV OLWWOH ZRUN WKDW V\VWHPDWLFDOO\ FKDUDFWHUL]HV WKH VNLOOV HPSOR\HUV

DVVRFLDWH�ZLWK�FROOHJH�PDMRUV�DQG�WKHLU�UHODWLRQ�WR�GLIIHUHQFHV�LQ�HDUQLQJV��

7R VWDUW WR ILOO WKLV YRLG� WKLV SDSHU DQVZHUV WZR PDLQ TXHVWLRQV� )LUVW� KRZ GRHV HPSOR\HU

VNLOO GHPDQG GLIIHU DFURVV PDMRUV" )RU H[DPSOH� LV WKH GHVLUH IRU VRFLDO VNLOOV FRQFHQWUDWHG DPRQJ

MRE SRVWLQJV LQ RQO\ D IHZ PDMRUV RU LV LW ZLGHO\ GHPDQGHG DFURVV PDMRUV" 6HFRQG� KRZ GRHV

VNLOO YDULDWLRQ UHODWH WR HDUQLQJV YDULDWLRQ DFURVV PDMRUV" ,Q DQVZHULQJ WKHVH TXHVWLRQV� ZH

GHYHORS D QHZ PHDVXUH RI WKH VSHFLILFLW\ RI FROOHJH PDMRUV EDVHG RQ WKHLU SDWWHUQV RI VNLOO

FRQFHQWUDWLRQ� :H DOVR H[SORUH WKH UROH RI SODFH DV LW UHODWHV WR ZLWKLQ�PDMRU� FURVV�DUHD

GLIIHUHQFHV�LQ�VNLOO�GHPDQG�DQG�HDUQLQJV�

:H PHDVXUH WKH VNLOOV HPSOR\HUV DVVRFLDWH ZLWK SDUWLFXODU PDMRUV XVLQJ MRE YDFDQF\ GDWD

REWDLQHG IURP %XUQLQJ *ODVV 7HFKQRORJLHV �%*7�� FRPSULVLQJ WKH QHDU XQLYHUVH RI DOO MRE DGV

IURP ����±����� $ XQLTXH IHDWXUH RI WKLV GDWD VRXUFH±±EH\RQG LWV VFDOH DQG XQLYHUVDOLW\±±LV WKH�

LQFOXVLRQ RI LQIRUPDWLRQ RQ PDMRUV� GHWDLOHG VNLOOV� ORFDWLRQV� DQG RFFXSDWLRQV� ZKLFK SHUPLWV XV

� ,Q�������DIWHU�ZH�DFTXLUHG�WKH�GDWD��%XUQLQJ�*ODVV�7HFKQRORJLHV�PHUJHG�ZLWK�(06,��D�VLPLODU�ILUP��DQG�WKH
FRPSDQ\�LV�QRZ�NQRZQ�DV�(06,�%XUQLQJ�*ODVV�

� ,Q�FRQWUDVW��UHFHQW�UHVHDUFK�KDV�GRFXPHQWHG�WKH�LPSRUWDQFH�RI�VNLOO�KHWHURJHQHLW\�EHWZHHQ�DQG�ZLWKLQ RFFXSDWLRQV
LQ�H[SODLQLQJ�VSDWLDO�ZDJH�YDULDWLRQ��'HPLQJ�	�.DKQ���������%XW�EHFDXVH�RFFXSDWLRQ�UHIOHFWV�SRVW�ODERU�PDUNHW
VHOHFWLRQ��WKH�UROH�RI SUH�PDUNHW VNLOO�DFTXLVLWLRQ DV�FDSWXUHG�E\�FROOHJH�PDMRU�UHPDLQV�XQGHUH[SORUHG�
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WR FKDUDFWHUL]H GHPDQG DORQJ WKHVH GLPHQVLRQV� ,Q FRQWUDVW WR SUHYLRXV VWXGLHV WKDW GRFXPHQW

VNLOO�PDMRU OLQNDJHV PHGLDWHG WKURXJK RFFXSDWLRQ �$OWRQML� .DKQ� 	 6SHHU ����� /RQJ�

*ROGKDEHU� 	 +XQWLQJWRQ�.OHLQ� ������ WKH MRE SRVWLQJV GDWD DOORZ XV WR PHDVXUH VNLOO�PDMRU

OLQNDJHV DW WKH LQGLYLGXDO MRE OHYHO DQG WR DFFRXQW IRU VXEVWDQWLDO ZLWKLQ�RFFXSDWLRQ YDULDWLRQ LQ

VNLOO GHPDQG �ZKLFK PD\ EH FRUUHODWHG ZLWK FROOHJH PDMRU�� 0RUHRYHU� WKLV LQIRUPDWLRQ SUHFHGHV

WKH HPSOR\PHQW FKRLFHV RI LQGLYLGXDOV� DQG LV WKXV D PRUH SUR[LPDWH DQG GLUHFW VLJQDO RI VNLOO

GHPDQG�LQGHSHQGHQW�RI�RFFXSDWLRQDO�VRUWLQJ�

7R DQVZHU RXU GHVFULSWLYH TXHVWLRQV ZH WDNH DGYDQWDJH RI WKH PRUH WKDQ ������ XQLTXH

DQG GHWDLOHG VNLOOV OLVWHG LQ MRE DGV WR FUHDWH D WUDFWDEOH QXPEHU RI VNLOO FRPSRVLWHV� DGDSWLQJ WKH

DSSURDFK RI 'HPLQJ DQG .DKQ ������� :LWK WKHVH FRPSRVLWHV� ZH FRQVWUXFW VNLOO ORFDWLRQ

TXRWLHQW LQGLFHV E\ PDMRU� VLPLODU WR WKH DSSURDFK W\SLFDOO\ XVHG WR PHDVXUH LQGXVWULDO RU

RFFXSDWLRQDO FRQFHQWUDWLRQ� 0RUH VSHFLILFDOO\� ZH FRPSDUH WKH YHFWRU RI VNLOOV OLVWHG DPRQJ MRE

DGV IRU HDFK PDMRU WR WKH YHFWRU RI VNLOOV DPRQJ MREV DGV IRU DOO FROOHJH�HGXFDWHG ZRUNHUV� 7KH

UHODWLYH RYHU� RU XQGHU�UHSUHVHQWDWLRQ RI FHUWDLQ VNLOOV ZLWKLQ D PDMRU SURYLGHV HYLGHQFH RQ WKH

VSHFLILFLW\ RI WKDW ILHOG RI VWXG\� :H WKHQ FRQVWUXFW PDMRU�VSHFLILF VNLOO YHFWRUV IRU HDFK

PHWURSROLWDQ VWDWLVWLFDO DUHD �06$�� 7KLV SHUPLWV XV WR H[DPLQH WKH H[WHQW WR ZKLFK YDULDWLRQ

DFURVV 06$V LQ PDMRU�VSHFLILF HDUQLQJV FDQ EH H[SODLQHG E\ IXQFWLRQV RI WKHLU JUDQXODU VNLOO

GLIIHUHQFHV�

2XU DQDO\VLV UHYHDOV PDUNHG GLIIHUHQFHV LQ WKH VNLOOV DVVRFLDWHG ZLWK GLIIHUHQW PDMRUV�

6RPH VNLOOV²HYHQ FRPSRVLWHV²DUH FRQFHQWUDWHG ZLWKLQ D VPDOO VXEVHW RI PDMRUV ZKHUHDV RWKHUV

DUH QHDU XQLYHUVDO� (PSOR\HUV GHPDQG VRFLDO DQG RUJDQL]DWLRQDO VNLOOV DW VLPLODU UDWHV DFURVV DOO

PDMRUV� EXW FXVWRPHU VHUYLFH DQG ILQDQFLDO VNLOOV DSSHDU VSHFLDOL]HG WR UHODWLYHO\ IHZ PDMRUV� ,Q

WXUQ� ZH ILQG VRPH PDMRUV DUH PRUH W\SLFDO RI RYHUDOO VNLOO GHPDQG WKDQ RWKHUV� )RU H[DPSOH�

DYHUDJH VNLOO GHPDQG IRU %XVLQHVV� (FRQRPLFV� DQG *HQHUDO (QJLQHHULQJ PDMRUV DFFRUGV

UHDVRQDEO\ FORVHO\ ZLWK WKH DYHUDJH VNLOO GHPDQG DFURVV DOO PDMRUV� 1XUVLQJ� (GXFDWLRQ� DQG

)RUHLJQ /DQJXDJH� RQ WKH RWKHU KDQG� DUH PRUH VSHFLILF� ZLWK MREV DGV UHTXHVWLQJ VNLOOV

GHPDQGHG UHODWLYHO\ LQIUHTXHQWO\ LQ RWKHU PDMRUV� 7RJHWKHU WKHVH UHVXOWV VXJJHVW WKDW HPSOR\HUV

YLHZ�PDMRUV�DV�PHDQLQJIXOO\�HQFRPSDVVLQJ�GLIIHUHQW�VNLOO�EXQGOHV�
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)XUWKHU HYLGHQFH WKDW HPSOR\HUV YLHZ PDMRUV DV D EXQGOH RI VNLOOV� ZKLFK DUH IDLUO\

SRUWDEOH DFURVV DUHDV� FRPHV IURP RXU JHRJUDSKLF DQG HDUQLQJV DQDO\VLV� 7KH YDVW PDMRULW\ RI

YDULDWLRQ LQ VNLOO GHPDQG DFURVV PDMRU�06$ FHOOV LV DFFRXQWHG IRU E\ PDMRU� ZKHUHDV D PXFK

VPDOOHU VKDUH LV DFFRXQWHG IRU E\ 06$� 1RQHWKHOHVV� WKHUH DUH VXEVWDQWLDO UHPDLQLQJ FURVV�DUHD

VNLOO GLIIHUHQFHV HYHQ ZLWKLQ PDMRUV� +RZHYHU� FURVV�DUHD VNLOO GLIIHUHQFHV ZLWKLQ PDMRUV KDYH

RQO\ D ZHDN UHODWLRQVKLS ZLWK PDMRU HDUQLQJV SUHPLD DFURVV DUHDV� )L[HG HIIHFWV IRU PDMRUV

H[SODLQ D FRQVLGHUDEOH VKDUH RI WKH YDULDWLRQ LQ FURVV�FHOO ZDJHV DQG JUHDWO\ GLPLQLVK WKH

SUHGLFWLYH SRZHU RI WKH LQGLYLGXDO VNLOO FRPSRVLWHV� )RU LQVWDQFH� FRJQLWLYH� ILQDQFLDO� DQG SURMHFW

PDQDJHPHQW VNLOOV DUH VWURQJO\ SRVLWLYHO\ DVVRFLDWHG ZLWK FHOO�OHYHO ZDJHV� EXW WKHVH SDWWHUQV DUH

IXOO\ DFFRXQWHG IRU E\ FROOHJH PDMRUV� 7KLV VWUHQJWKHQV RXU FRQFOXVLRQ WKDW PDMRUV FDQ EH

WKRXJKW�RI�DV�D�SRUWDEOH�EXQGOH�RI�VNLOOV�

2XU ZRUN FRQWULEXWHV WR WKH LQWHUVHFWLRQ RI VHYHUDO VWUDQGV RI OLWHUDWXUH� )LUVW� ZH

FRQWULEXWH WR WKH EURDG OLWHUDWXUH WKDW H[SORUHV YDULDWLRQ LQ VNLOO GHPDQG DFURVV ILUPV� PDUNHWV�

DQG WLPH �H�J�� 'HPLQJ 	 .DKQ� ����� +HUVKEHLQ 	 .DKQ� ������ 0RVW ZRUN RQ WKH VXSSO\ RI

FROOHJH PDMRUV IRFXVHV RQ VNLOO�PDMRU OLQNDJHV WKURXJK RFFXSDWLRQ �$OWRQML� .DKQ� 	 6SHHU �����

/RQJ� *ROGKDEHU� 	 +XQWLQJWRQ�.OHLQ� ������ +RZHYHU� RFFXSDWLRQV DUH KHWHURJHQHRXV EXQGOHV

RI VNLOOV DQG WDVNV� DQG VNLOO GHPDQG FDQ YDU\ GUDPDWLFDOO\ DFURVV MREV ZLWKLQ RFFXSDWLRQV

�%XVVR� 0XxR]� 	 0RQWDxR� ������ 2XU DQDO\VLV KLJKOLJKWV WKH LPSRUWDQFH RI FROOHJH PDMRU DV D

PHDVXUDEOH GLPHQVLRQ DORQJ ZKLFK VNLOO GHPDQG YDULHV VHSDUDWH IURP WKDW PHGLDWHG E\

RFFXSDWLRQ�

$ VHFRQG VWUDQG RI OLWHUDWXUH ORRNV DW ZKHWKHU PDMRUV DUH JHQHUDO YHUVXV VSHFLDOL]HG�

ZKLFK KDV LPSOLFDWLRQV IRU WKHLU UHWXUQV RYHU WKH OLIHF\FOH� 3ULRU ZRUN KDV H[DPLQHG WKH EHQHILWV

RI D JHQHUDO YHUVXV VSHFLDOL]HG FXUULFXOXP LQ WKH ODERU PDUNHW �+DQXVKHN HW DO� ����� 'HPLQJ 	

1RUD\� ����� 0DUWLQ� ������ 6HYHUDO SDSHUV GR WKLV E\ TXDQWLI\LQJ WKH OLQN EHWZHHQ PDMRUV DQG

RFFXSDWLRQV �H�J�� $OWRQML� %ORP� 	 0HJKLU� ����� /L� 6HEDVWLDQ� 	 6KLPDR ����� 5DQVRP 	

3KLSSV� ����� RU YLD YDULDWLRQ LQ PDMRU SUHPLD DFURVV RFFXSDWLRQV �.LQVOHU 	 3DYDQ� �����

/HLJKWRQ 	 6SHHU� ������ 2XU DSSURDFK DEVWUDFWV IURP FRQFHUQV DERXW VHOHFWLRQ RI FROOHJH

JUDGXDWHV LQWR RFFXSDWLRQV E\ XVLQJ LQIRUPDWLRQ IURP MRE DGV SULRU WR HPSOR\PHQW DQG UHDOL]HG

HDUQLQJV� 7KXV� ZH ORRN DW WKH VSHFLILF VNLOOV DVVRFLDWHG ZLWK HDFK PDMRU DV SHUFHLYHG E\
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HPSOR\HUV DQG YLHZ RXU DSSURDFK DV FRPSOHPHQWDU\ WR WKHVH RFFXSDWLRQ�EDVHG DSSURDFKHV� 2XU

GHVFULSWLRQ RI WKH VNLOOV HPSOR\HUV DVVRFLDWH ZLWK FROOHJH PDMRUV LOOXVWUDWHV RQH VRXUFH RI WKH

ODUJH UHWXUQV WR FROOHJH PDMRU �H�J�� $UFLGLDFRQR� ����� .LUNHE¡HQ� /HXYHQ� 	 0RJVWDG� �����

$QGUHZV� ,PEHUPDQ� 	 /RYHQKHLP� ����� 0DUWLQ� ����� DV ZHOO DV GLIIHUHQFHV LQ FRVW RI

SURGXFLQJ�WKHP��+HPHOW�HW�DO���������

)LQDOO\� ZH FRQWULEXWH WR WKH XQGHUVWDQGLQJ RI VSDWLDO GLIIHUHQFHV LQ ZDJHV� SDUWLFXODUO\

FURVV�DUHD PDMRU ZDJH SUHPLD �5DQVRP� ����� DQG VSDWLDO GLIIHUHQFHV LQ WKH UHWXUQV WR HGXFDWLRQ

�%ODFN� .ROHVQLNRYD� 	 7D\ORU� ������ ,Q FRQWUDVW WR 'HPLQJ DQG .DKQ ������� ZKR ILQG WKDW

HPSOR\HU VNLOO GHPDQGV SUHGLFW RFFXSDWLRQDO ZDJH SUHPLD DFURVV DUHDV� ZH ILQG PLQLPDO

DVVRFLDWLRQ EHWZHHQ VNLOO GHPDQG DQG FURVV�DUHD PDMRU ZDJH SUHPLD� &RJQLWLYH DQG VRFLDO VNLOOV

LQ SDUWLFXODU KDYH PLQLPDO DVVRFLDWLRQ ZLWK PDMRU SUHPLD DFURVV DUHDV� LQ FRQWUDVW WR ILQGLQJV IRU

RFFXSDWLRQDO ZDJH SUHPLD� 7KLV VXJJHVWV WKDW VSDWLDO YDULDWLRQ LQ ZDJHV LV GULYHQ E\ IDFWRUV RWKHU

WKDQ�ZLWKLQ�PDMRU�VNLOO�VSHFLDOL]DWLRQ��DW�OHDVW�DW�WKH�OHYHO�RI�DJJUHJDWH�VNLOO�FRPSRVLWHV�

7KH UHVW RI WKLV DUWLFOH SURFHHGV DV IROORZV� 6HFWLRQ ,, GHVFULEHV WKH GDWD DQG VDPSOH�

6HFWLRQ ,,, GHWDLOV WKH UHODWLRQVKLS EHWZHHQ PDMRUV DQG VNLOOV� ,Q 6HFWLRQ ,9 ZH GRFXPHQW WKH

JHRJUDSKLF YDULDWLRQ LQ WKH VNLOO�PDMRU OLQNDJH DQG WKHQ UHODWH VNLOO YDULDWLRQ WR HDUQLQJV

YDULDWLRQ��6HFWLRQ�9�FRQFOXGHV�

,,� 'DWD�DQG�6DPSOHV

$� -RE�$G�'DWD

:H XVH WKH QHDU XQLYHUVH RI DOO RQOLQH MRE DGV SRVWHG LQ WKH 8QLWHG 6WDWHV IURP ���� WR

����� REWDLQHG IURP %XUQLQJ *ODVV 7HFKQRORJLHV �%*7 RU %XUQLQJ *ODVV�� %*7 VFRXUV DERXW

������ RQOLQH MRE ERDUGV DQG FRPSDQ\ ZHEVLWHV WR DJJUHJDWH MRE SRVWLQJV� SDUVH DQG GHGXSOLFDWH

WKHP LQWR D V\VWHPDWLF� PDFKLQH�UHDGDEOH IRUP� DQG FUHDWH ODERU PDUNHW DQDO\WLF SURGXFWV� 7KH

GDWD FRQWDLQ GHWDLOHG LQIRUPDWLRQ RQ RYHU �� VWDQGDUGL]HG ILHOGV LQFOXGLQJ RFFXSDWLRQ�

JHRJUDSK\� VNLOO UHTXLUHPHQWV� HGXFDWLRQ DQG H[SHULHQFH GHPDQGV� DQG ILUP LGHQWLILHUV� 7KHUH DUH

RYHU ������ LQGLYLGXDO VNLOOV VWDQGDUGL]HG IURP WKH RSHQ WH[W LQ HDFK MRE SRVWLQJ� 2XU GDWD FRYHU

WKH�8QLWHG�6WDWHV�DQG�FRQWDLQ�DSSUR[LPDWHO\�����PLOOLRQ�LQGLYLGXDO�MRE�SRVWLQJV�
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6LQFH WKH GDWDEDVH FRYHUV RQO\ YDFDQFLHV SRVWHG RQ WKH LQWHUQHW� WKH MREV DUH

UHSUHVHQWDWLYH RI D VXEVHW RI WKH HPSOR\PHQW GHPDQG LQ WKH HQWLUH HFRQRP\� +HUVKEHLQ DQG .DKQ

������ FRQGXFW D GHWDLOHG DQDO\VLV RI WKH LQGXVWU\�RFFXSDWLRQ PL[ RI YDFDQFLHV LQ WKH %*7 GDWD

IRU \HDUV ����±���� DQG FRPSDUH WKH GLVWULEXWLRQ WR RWKHU GDWD VRXUFHV LQFOXGLQJ -2/76� WKH

&XUUHQW 3RSXODWLRQ 6XUYH\� DQG WKH 2FFXSDWLRQDO (PSOR\PHQW 6WDWLVWLFV� 7KHLU DQDO\VLV VXJJHVWV

WKDW DOWKRXJK %*7 SRVWLQJV DUH GLVSURSRUWLRQDWHO\ FRQFHQWUDWHG LQ RFFXSDWLRQV DQG LQGXVWULHV

WKDW W\SLFDOO\ UHTXLUH JUHDWHU VNLOO� WKH GLVWULEXWLRQV DUH UHODWLYHO\ VWDEOH DFURVV WLPH� DQG WKH

DJJUHJDWH DQG LQGXVWU\ WUHQGV LQ WKH QXPEHU RI YDFDQFLHV WUDFN RWKHU VRXUFHV UHDVRQDEO\ FORVHO\��

0RUHRYHU� VLQFH ZH IRFXV RQ MRE DGV UHTXLULQJ D EDFKHORU¶V GHJUHH� WKH VNLOO VNHZ LV RI HYHQ OHVV

FRQFHUQ�

%� 6DPSOH

:H UHVWULFW WR MRE SRVWLQJV WKDW OLVW DW OHDVW RQH VNLOO� UHTXLUH H[DFWO\ �� \HDUV RI HGXFDWLRQ

�L�H�� D EDFKHORU¶V GHJUHH�� DQG OLVW DW OHDVW RQH FROOHJH PDMRU� ,PSRUWDQWO\� MXVW RYHU KDOI RI WKH MRE

SRVWLQJV WKDW GHPDQG �� \HDUV RI HGXFDWLRQ DQG DW OHDVW RQH VNLOO DOVR H[SOLFLWO\ OLVW DW OHDVW RQH

FROOHJH PDMRU� 7KHVH HGXFDWLRQ DQG VNLOO UHTXLUHPHQWV OHDYH ����� RI WKH RULJLQDO ��� PLOOLRQ�

MRE SRVWLQJV� 0RVW RI RXU DQDO\VHV DOVR UHVWULFW WKH VDPSOH WR DGV WKDW OLVW DW OHDVW RQH FROOHJH

PDMRU SRVWHG LQ PHWURSROLWDQ VWDWLVWLFDO DUHDV �06$V�� 7KLV DGGLWLRQDO UHTXLUHPHQW UHGXFHV WKH

DQDO\WLF VDPSOH WR DERXW ���� PLOOLRQ XQLTXH MRE SRVWLQJV� :H H[FOXGH DGV VSHFLILFDOO\ WDUJHWLQJ�

ZRUNHUV ZLWK JUDGXDWH HGXFDWLRQ DV ZH DUH LQWHUHVWHG LQ PHDVXULQJ WKH DVVRFLDWLRQ EHWZHHQ

XQGHUJUDGXDWH PDMRUV DQG VNLOOV� ,Q DGGLWLRQ� PRVW MRE SRVWLQJV UHTXLUH ��� \HDUV RI H[SHULHQFH�

ZKLFK�LV�PRUH�UHOHYDQW�IRU�LQGLYLGXDOV�SULRU�WR�JUDGXDWH�HGXFDWLRQ�

*LYHQ WKH ODUJH UHGXFWLRQ LQ WKH VDPSOH VL]H DIWHU LPSRVLQJ WKHVH UHVWULFWLRQV� RQH PLJKW

ZRUU\ WKDW WKH W\SHV RI MRE SRVWLQJV LQ RXU UHVWULFWHG VDPSOH GLIIHU IURP WKH VHW RI DOO MRE

� 7KH YDVW PDMRULW\ RI SRVWLQJV DUH IURP PHWURSROLWDQ VWDWLVWLFDO DUHDV� VR WKLV UHVWULFWLRQ GURSV RQO\ DERXW �� RI WKH
³HGXFDWLRQ���´�VDPSOH�ZLWK�DW�OHDVW�RQH�PDMRU��DURXQG�����������SRVWLQJV��

� $SSUR[LPDWHO\ ��� RI DOO SRVWLQJV DVN IRU �� \HDUV RI HGXFDWLRQ� �� DVN IRU �� \HDUV RI HGXFDWLRQ� �� DUH IRU ��
\HDUV DQG �� DVN IRU �� \HDUV RI HGXFDWLRQ� 7KH UHPDLQLQJ SRVWLQJV DUH PLVVLQJ LQIRUPDWLRQ RQ HGXFDWLRQ �URXJKO\
��� RI DOO SRVWLQJV�� )RU SRVWLQJV WKDW GHPDQG �� \HDUV RI HGXFDWLRQ� D PDMRU LV OLVWHG DV IUHTXHQWO\ DV LQ SRVWLQJV
WKDW GHPDQG �� \HDUV RI HGXFDWLRQ ����� EXW PDMRUV DUH OHVV IUHTXHQWO\ OLVWHG LQ SRVWLQJV WKDW VSHFLI\ ��� ��� RU ��
\HDUV�RI�HGXFDWLRQ�������������DQG������UHVSHFWLYHO\��

� 6HH�RQOLQH�$SSHQGL[�$�RI�+HUVKEHLQ�DQG�.DKQ��������
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SRVWLQJV� 7DEOH � FRPSDUHV WKH RFFXSDWLRQDO FRPSRVLWLRQ RI MRE SRVWLQJV LQ RXU DQDO\WLF VDPSOH

WR WZR ODUJHU VDPSOHV� 'LIIHUHQFHV DUH PRVWO\ GXH WR WKH EDFKHORU¶V HGXFDWLRQ UHTXLUHPHQW� ,W LV

ZHOO GRFXPHQWHG WKDW W\SLFDO MRE WDVNV SHUIRUPHG LQ RFFXSDWLRQV WKDW HPSOR\ ZRUNHUV ZLWK OHVV

IRUPDO HGXFDWLRQ GLIIHU IURP WKRVH WKDW HPSOR\ ZRUNHUV ZLWK PRUH IRUPDO HGXFDWLRQ �H�J�� $XWRU

	 $FHPRJOX� ������ 7KH KLJKHU FRQFHQWUDWLRQ RI MRE SRVWLQJV LQ 0DQDJHPHQW ���� YV� ����

DQG %XVLQHVV ���� YV� ��� RFFXSDWLRQV LQ RXU DQDO\WLF VDPSOH UHODWLYH WR DOO MRE SRVWLQJV

FRQFXUV ZLWK WKLV VW\OL]HG IDFW� $QDORJRXVO\� WKH IXOO VDPSOH RI DGV KDV D KLJKHU SURSRUWLRQ RI MRE

SRVWLQJV LQ )RRG 3UHS ����� YV� ������� %XLOGLQJ &OHDQLQJ DQG 0DLQWHQDQFH ������ YV� �������

6DOHV�RFFXSDWLRQV���������YV����������DQG�2IILFH�	�$GPLQLVWUDWLYH�6XSSRUW��������YV���������

:KLOH WKH RFFXSDWLRQDO GLVWULEXWLRQ RI MRE SRVWLQJV LQ WKH DQDO\WLF VDPSOH �FROXPQ � RI

7DEOH �� LV VLPLODU WR WKDW RI WKH EURDGHU VDPSOH UHTXLULQJ �� \HDUV RI HGXFDWLRQ DQG DW OHDVW RQH

VNLOO �FROXPQ ��� WKHUH DUH VWLOO D IHZ GLIIHUHQFHV RI QRWH� 7KH ODWWHU VDPSOH KDV D KLJKHU

SURSRUWLRQ RI DGV OLVWLQJ (GXFDWLRQ�7UDLQLQJ�/LEUDU\ 2FFXSDWLRQV ����� YV� ������ 3URWHFWLYH

6HUYLFH RFFXSDWLRQV ����� YV� ������ 6DOHV RFFXSDWLRQV ����� YV� ������ DQG 2IILFH�$GPLQ

6XSSRUW ����� YV� ������ ZLWK ORZHU SURSRUWLRQV LQ &RPSXWHU�0DWK ������ YV� ������ DQG

$UFKLWHFWXUH�(QJLQHHULQJ ����� YV� ������ 7KLV SDWWHUQ VXJJHVWV WKDW DGV WKDW OLVW D FROOHJH PDMRU

RQ�DYHUDJH�FDOO�IRU�RFFXSDWLRQV�DVVRFLDWHG�ZLWK�KLJKHU�SD\�WKDQ�WKRVH�WKDW�GR�QRW�

:H PRUH IRUPDOO\ LQYHVWLJDWH WKHVH GLIIHUHQFHV XVLQJ D �� UDQGRP VDPSOH RI MRE

SRVWLQJV WKDW GHPDQG D FROOHJH GHJUHH� :H UHJUHVV D ELQDU\ LQGLFDWRU IRU ZKHWKHU D MRE SRVWLQJ

OLVWV DW OHDVW RQH FROOHJH PDMRU RQ ���� PHWUR� DQG PLFUR� VWDWLVWLFDO DUHD IL[HG HIIHFWV� ��

\HDU�E\�PRQWK IL[HG HIIHFWV� PRUH WKDQ ��� VL[�GLJLW RFFXSDWLRQ FRGHV� DQG PRUH WKDQ ��

WZR�GLJLW LQGXVWU\ FRGHV� 7KH EDVHOLQH PRGHO� ZKLFK LQFOXGHV URXJKO\ ����� FRYDULDWHV� H[SODLQV

RQO\ ��� RI WKH YDULDWLRQ LQ ZKHWKHU D MRE SRVWLQJ OLVWV D PDMRU� 7KH H[SODLQHG YDULDWLRQ GRXEOHV

ZKHQ ZH LQFOXGH D FXELF IRU WKH QXPEHU RI VNLOOV SHU SRVWLQJ� LQGLFDWRUV IRU HOHYHQ VNLOO

FRPSRVLWHV �GHVFULEHG EHORZ�� DQG LQGLFDWRUV IRU ZKHWKHU D SRVWLQJ KDV HDFK RI WKH ����� PRVW

IUHTXHQWO\ OLVWHG VNLOOV� ,QGLYLGXDOO\ FRQWUROOLQJ IRU WKH ����� PRVW IUHTXHQW VNLOOV LQFUHDVHV WKH

H[SODLQHG YDULDWLRQ WR MXVW ���� 7KHVH UHVXOWV VXJJHVW WKDW GLIIHUHQFHV LQ H[WUHPHO\ GHWDLOHG�

� $SSHQGL[ 7DEOH $� VKRZV WKHVH UHVXOWV� $SSHQGL[ 7DEOH $� UHSRUWV )�WHVWV RQ WKH EORFNV RI FRYDULDWHV LQ WKH
EDVHOLQH PRGHO DQG UHYHDOV WKDW MRE SRVWLQJV WKDW OLVW D PDMRU GLIIHU LQ WHUPV RI RFFXSDWLRQDO GLVWULEXWLRQ� LQGXVWU\�
DQG�ORFDWLRQ�
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REVHUYDEOHV H[SODLQ RQO\ D PRGHVW VKDUH RI WKH YDULDWLRQ LQ ZKHWKHU D MRE DG OLVWV D FROOHJH PDMRU�

:KLOH RXU ILQGLQJV UHO\ RQ WKH VDPSOH RI MRE DGV WKDW H[SOLFLWO\ OLVW D FROOHJH PDMRU� WKH GHJUHH RI

XQH[SODLQHG YDULDWLRQ LQ OLVWLQJ D PDMRU KLQWV DW LGLRV\QFUDWLF UHDVRQV IRU LQFOXGLQJ D PDMRU RQ D

MRE DG� ,W LV WKXV SODXVLEOH WKDW RXU ILQGLQJV ZRXOG DSSO\ WR WKH EURDGHU VDPSOH RI MRE DGV WKDW

UHTXLUH �� \HDUV RI HGXFDWLRQ� ,Q DGGLWLRQ� ZH DVVHVV WKH UREXVWQHVV RI RXU PHDVXUHV RI VSHFLILFLW\

RI�VNLOOV�DQG�PDMRUV�WR�WKH�LQFOXVLRQ�RI�DGV�WKDW�GR�QRW�H[SOLFLWO\�OLVW�D�GHVLUHG�FROOHJH�PDMRU��

&� &ROOHJH�0DMRUV

$PRQJ MRE SRVWLQJV WKDW UHTXLUH H[DFWO\ D EDFKHORU¶V GHJUHH� ��� DOVR OLVW DW OHDVW RQH

FROOHJH PDMRU� :KLOH WKH H[DFW PHWKRG XVHG WR H[WUDFW PDMRUV IURP MRE DGV LV SURSULHWDU\ WR

%XUQLQJ *ODVV� RXU GLVFXVVLRQV ZLWK WKHP VXJJHVW WKH\ GR PLQLPDO FOHDQLQJ RU LPSXWDWLRQ

EH\RQG VWDQGDUGL]LQJ PDMRUV LQWR FRQVLVWHQW FDWHJRULHV� 0DMRUV DUH FRGHG LQWR WKH &ODVVLILFDWLRQ

RI ,QVWUXFWLRQDO 3URJUDPV �&,3� WD[RQRP\ DW XS WR VL[ GLJLWV �WKRXJK VRPH DGV DUH LQLWLDOO\ FRGHG

ZLWK OHVV JUDQXODULW\�� ZKLFK ZH ILUVW DJJUHJDWH LQWR IRXU�GLJLW &,3 FRGHV� ,PSRUWDQWO\� D MRE DG

FDQ OLVW PXOWLSOH FROOHJH PDMRUV� 2Q DYHUDJH� WKH QXPEHU RI PDMRUV OLVWHG SHU DG �FRQGLWLRQDO RQ

KDYLQJ DW OHDVW RQH� UHPDLQV IDLUO\ VWDEOH DFURVV WKH DQDO\VLV SHULRG DW DURXQG ���� ZLWK DERXW

��� RI SRVWLQJV OLVWLQJ D VLQJOH PDMRU� ��� OLVWLQJ WZR� DQG ��� OLVWLQJ WKUHH RU PRUH� )RU WKH

SXUSRVHV RI DQDO\]LQJ VNLOO GHPDQG E\ PDMRU� ZH IXUWKHU DJJUHJDWH FROOHJH PDMRUV LQWR ��

FDWHJRULHV� :H DLP WR SURGXFH FDWHJRULHV WKDW KDYH PHDQLQJIXO TXDQWLWLHV RI ERWK MRE DGV �%*7��

DQG GHJUHHV JUDQWHG DFFRUGLQJ WR ,3('6� :H XVH WKH &,3 FRGLQJ KLHUDUFK\ ZKHUHYHU SRVVLEOH

DQG FRPELQH PDMRUV WKDW WHQG WR DSSHDU LQ DGV WRJHWKHU RU WKDW UHTXLUH VLPLODU VHWV RI VNLOOV �DV

LQGLFDWHG LQ WKH MRE DGV�� )LJXUH � SORWV WKH VKDUH RI MRE SRVWLQJV WKDW OLVW WKH �� OHDVW DQG PRVW�

FRPPRQ PDMRUV XQGHU WKLV EURDGHU PHWKRG RI DJJUHJDWLRQ� )LYH PDMRUV DSSHDU LQ DW OHDVW ��� RI

SRVWLQJV LQ WKH DQDO\WLF VDPSOH� LQFOXGLQJ ERWK %XVLQHVV DQG &RPSXWHU DQG ,QIRUPDWLRQ

� 2XU SURFHVV IRU DJJUHJDWLQJ FROOHJH PDMRUV LV GHVFULEHG LQ $SSHQGL[ $� 7KH IXOO OLVW RI DOO PDMRU JURXSV LV UHSRUWHG
LQ $SSHQGL[�7DEOH�$��

� 7KHUH LV D ��VW FDWHJRU\ ZKLFK FRQWDLQV PDMRUV WKDW ZH RPLW IURP RXU DQDO\VLV� 7KLV FDWHJRU\ FRQWDLQV FROOHJH
PDMRUV WKDW DUH WUDGLWLRQDOO\ VXE�EDFFDODXUHDWH RU UHPHGLDO SURJUDPV �H�J�� %DVLF 6NLOOV DQG 'HYHORSPHQWDO�5HPHGLDO
(GXFDWLRQ�� WKDW DUH SUHGRPLQDQWO\ SRVW�EDFFDODXUHDWH RU JUDGXDWH SURJUDPV �H�J�� 5HVLGHQF\ 3URJUDPV�� RU WUDGH
VSHFLILF��H�J���0HFKDQLF�DQG�5HSDLU�7HFKQRORJLHV�7HFKQLFLDQV��

� ,Q UHODWHG ZRUN� ZH DUH DSSO\LQJ PDFKLQH OHDUQLQJ PHWKRGV WR HVWLPDWH WKH IXOO ODWHQW GLVWULEXWLRQ RI PDMRUV
GHPDQGHG�LQ�MRE�SRVWLQJV�
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6FLHQFHV� ZKLFK DUH OLVWHG RQ ��� DQG ��� RI XQLTXH MRE SRVWLQJV� UHVSHFWLYHO\� 7KH IUHTXHQF\

RI WKH UHPDLQLQJ �� PDMRUV LV TXLWH KHWHURJHQHRXV� ZLWK KDOI RI DOO PDMRUV VKRZLQJ XS RQ OHVV

WKDQ ���� RI MRE DGV� 7KH OHDVW IUHTXHQWO\ GHPDQGHG PDMRUV LQ RXU VDPSOH LQFOXGH 7KHRORJ\

�������� $WPRVSKHULF 6FLHQFHV DQG 0HWHRURORJ\ �������� 2WKHU 3K\VLFDO 6FLHQFHV �������� DQG

3KLORVRSK\�DQG�5HOLJLRQ���������

6LQFH WKH FROOHJH PDMRUV OLVWHG RQ WKHVH MRE SRVWLQJV KDYH UHFHLYHG OLWWOH VFUXWLQ\� DQ

LPSRUWDQW EXW RSHQ TXHVWLRQ LV KRZ PDMRU�VSHFLILF GHPDQG PHDVXUHG LQ WKHVH MRE SRVWLQJV UHODWHV

WR WKH FRPSRVLWLRQ RI EDFKHORU¶V GHJUHHV JUDQWHG RU VXSSOLHG RYHU WLPH� )LJXUH � FRPSDUHV WKH

GLVWULEXWLRQ RI PDMRUV OLVWHG RQ MRE SRVWLQJV LQ WKH %*7 GDWD WR WKH GLVWULEXWLRQ RI GHJUHHV

JUDQWHG IRU WKH VDPH PDMRUV LQ WKH 8�6� IURP \HDUV ����±���� XVLQJ ,3('V GDWD� 0DMRUV IRU

ZKLFK WKH VKDUH RI MRE SRVWLQJV LV SURSRUWLRQDO WR WKH VKDUH RI GHJUHHV JUDQWHG VKRXOG IDOO RQ WKH

���GHJUHH OLQH� PDMRUV RYHUUHSUHVHQWHG �XQGHUUHSUHVHQWHG� LQ WKH %*7 GDWD ZLOO IDOO DERYH

�EHORZ� WKH ���GHJUHH OLQH� 6RPH PDMRUV� LQFOXGLQJ 1XUVLQJ DQG (FRQRPLFV� KDYH GHPDQG WKDW LV

SURSRUWLRQDO WR WKH QXPEHU RI GHJUHHV DZDUGHG IRU WKH PDMRU� (QJLQHHULQJ DQG 6WDWLVWLFV�

KRZHYHU� DUH RYHUUHSUHVHQWHG LQ WKH %*7 GDWD UHODWLYH WR GHJUHHV JUDQWHG� ZKHUHDV 3KLORVRSK\

DQG 5HOLJLRQ� $WPRVSKHULF 6FLHQFHV� DQG (QJOLVK DUH XQGHUUHSUHVHQWHG� 7KLV GLVFUHSDQF\ OLNHO\��

UHIOHFWV D GLVFRQQHFW EHWZHHQ WKH VXSSO\ DQG GHPDQG IRU VSHFLILF FROOHJH PDMRUV� DQ LPSRUWDQW

WRSLF EH\RQG WKH VFRSH RI WKLV FXUUHQW SDSHU� UDWKHU WKDQ DQ LVVXH ZLWK WKH UHSUHVHQWDWLYHQHVV RI

WKH�MRE�SRVWLQJV�GDWD�LWVHOI�

'� &DWHJRUL]LQJ�6NLOOV

%XUQLQJ *ODVV SDUVHV RYHU ������ LQGLYLGXDO VNLOOV IURP WKH MRE SRVWLQJV� :H FDWHJRUL]H

E\ KDQG WKH ����� PRVW IUHTXHQW VNLOOV LQWR �� PXWXDOO\ H[FOXVLYH VNLOO FRPSRVLWH FDWHJRULHV� 7R

GR VR� ZH FUDIWHG GHWDLOHG GHILQLWLRQV RI WKH VNLOO FRPSRVLWHV �VHH 7DEOH �� DQG WKHQ KDG SDLUV RI

RXU UHVHDUFK WHDP PDQXDOO\ DVVLJQ D VXEVHW RI WKH VNLOOV WR RQH RI WKH FRPSRVLWHV� XVLQJ D SUH�VHW

SURFHVV�WR�UHVROYH�GLVFUHSDQFLHV���:H�GHVFULEH�WKH�SURFHGXUH�LQ�GHWDLO�LQ $SSHQGL[�%��

�� $ VLPLODU SDWWHUQ RI RYHU� DQG XQGHU�UHSUHVHQWDWLRQ LV DSSDUHQW LI� LQVWHDG RI ,3('6� ZH PHDVXUH VXSSO\ XVLQJ WKH
GLVWULEXWLRQ�RI�SULPH�DJH�ZRUNHUV�LQ�WKH�8�6�ZLWK�GHJUHHV�DV�PHDVXUHG�RQ�WKH�����±�����ZDYHV�RI�WKH�$&6�
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7KLV DSSURDFK SURYLGHV D IHZ EHQHILWV RYHU WKH DSSOLFDWLRQ RI WKH NH\ZRUG DSSURDFK IURP

'HPLQJ DQG .DKQ ������ RU +HUVKEHLQ DQG .DKQ ������� )LUVW� VRPH RI WKH PRVW IUHTXHQWO\��

OLVWHG LQGLYLGXDO VNLOOV DUH QRW FDSWXUHG E\ DQ\ VNLOO FRPSRVLWH XVLQJ WKH NH\ZRUG DSSURDFK�

([DPSOHV LQFOXGH SODQQLQJ �DSSHDUV RQ ��� RI SRVWLQJV�� RUJDQL]DWLRQDO VNLOOV ������

GHWDLO�RULHQWHG ������ VFKHGXOLQJ ������ EXLOGLQJ HIIHFWLYH UHODWLRQVKLSV ������ FUHDWLYLW\

������ WURXEOHVKRRWLQJ ���� DQG PXOWL�WDVNLQJ ����� 6HFRQG� WKH NH\ZRUG DSSURDFK FDQ UHVXOW

LQ WKH PLVFODVVLILFDWLRQ RI VRPH EURDG JURXSV RI VNLOOV� )RU H[DPSOH� WKH FRPSRVLWH ³SHRSOH

PDQDJHPHQW´ LQFOXGHV WKH NH\ZRUG ³PDQDJHPHQW´ DQG WKXV FDSWXUHV D ZLGH YDULHW\ RI JHQHUDO

PDQDJHPHQW DFWLYLWLHV WKDW GR QRW VSHFLILFDOO\ SHUWDLQ WR PDQDJLQJ SHRSOH� LQFOXGLQJ DFFRXQW

PDQDJHPHQW� SDLQ PDQDJHPHQW� DQG RSHUDWLRQV PDQDJHPHQW� 6LPLODUO\� XQGHUZULWLQJ LV DOVR

LQFOXGHG LQ WKH ZULWLQJ FRPSRVLWH XVLQJ WKH NH\ZRUG DSSURDFK� HYHQ WKRXJK WKDW VNLOO LV TXLWH

GLVWLQFW�

7DEOH � SURYLGHV D GHVFULSWLRQ RI HDFK RI WKH �� FDWHJRULHV DORQJ ZLWK WKH PRVW IUHTXHQW

VNLOOV LQ HDFK FDWHJRU\� 7KH ILQDO FROXPQ OLVWV WKH ZRUGV XVHG WR GHILQH WKHVH FDWHJRULHV EDVHG��

RQ WKH NH\ZRUG DSSURDFK� 2XU UHVXOWLQJ VNLOO FRPSRVLWHV DUH PXWXDOO\ H[FOXVLYH DW WKH VNLOO

OHYHO²WKDW LV� D GHWDLOHG VNLOO PDSV WR DW PRVW RQH FRPSRVLWH²EXW D JLYHQ MRE SRVWLQJ �RU

PDMRU�E\�MRE SRVWLQJ� FDQ UHIOHFW PXOWLSOH VNLOO FRPSRVLWHV� )LJXUH � VKRZV WKH VKDUH RI DOO DGV

FRQWDLQLQJ D VNLOO IDOOLQJ LQ HDFK RI WKH �� FDWHJRULHV� ³&RJQLWLYH´ VNLOOV DUH OLVWHG LQ PRUH WKDQ

WKUHH�TXDUWHUV RI DOO MRE DGV DQG FRQVWLWXWH WKH PRVW IUHTXHQWO\ RFFXUULQJ FRPSRVLWH �DVLGH IURP

WKH ³XQFODVVLILHG´ JURXS� ZKLFK SLFNV XS DQ\ VNLOO RXWVLGH WKH ����� PRVW IUHTXHQWO\ RFFXUULQJ��

,Q FRQWUDVW� ³SHRSOH PDQDJHPHQW´ DQG ³ZULWLQJ´ DUH WKH OHDVW OLNHO\ WR DSSHDU� HDFK PHQWLRQHG LQ

DERXW RQH�WKLUG RI DOO DGV� :H QRWH WKDW D PXFK KLJKHU VKDUH RI DGV IDOO LQWR RXU VNLOO FRPSRVLWHV

WKDQ WKRVH XVHG E\ 'HPLQJ DQG .DKQ ������� VLQFH ZH KDYH H[SOLFLWO\ FDWHJRUL]HG WKH �����

�� 2XU PDLQ DQDO\VLV IRFXVHV RQ �� VNLOO FRPSRVLWHV� ,Q VRPH WDEOHV RU ILJXUHV ZH DOVR SURYLGH UHVXOWV IRU D WZHOIWK
VNLOO� FRPPXQLFDWLRQ VNLOOV �ZKLFK LV D SURSHU VXEVHW RI WKH ³VRFLDO´ FRPSRVLWH�� DQG D WKLUWHHQWK FRPSRVLWH�
XQFODVVLILHG²ZKLFK�FRQVLVWV�RI�DOO�VNLOOV�RXWVLGH WKH�������PRVW�IUHTXHQW�

�� ,Q $SSHQGL[ &� ZH FRQGXFW D WKRURXJK DQDO\VLV RI WKH GLIIHUHQFHV EHWZHHQ WKH NH\ZRUG DSSURDFK XVHG LQ 'HPLQJ
DQG .DKQ ������ DQG +HUVKEHLQ DQG .DKQ ������ DQG RXU KDQG�FRGLQJ DSSURDFK� :KLOH WKH NH\ZRUG DSSURDFK
FDWHJRUL]HV PRUH WRWDO VNLOOV LQWR FRPSRVLWHV� LW PLVVHV PDQ\ UHOHYDQW DQG IUHTXHQW VNLOOV� DQG DOVR UHVXOWV LQ VRPH
LQFRQVLVWHQW FDWHJRUL]DWLRQV� 1RQHWKHOHVV� RXU UHVXOWV ODUJHO\ KROG XQGHU HLWKHU PHWKRG RI FRQVWUXFWLQJ VNLOO
FRPSRVLWHV�
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PRVW IUHTXHQWO\ RFFXUULQJ VNLOOV� 7KHLU HVWLPDWH RI WKH VKDUHV RI DGV VHHNLQJ FRJQLWLYH DQG VRFLDO

VNLOOV�ZHUH�����DQG������UHVSHFWLYHO\���

(� ,QIHUULQJ�'HVLUHG�6NLOOV�IURP�&R�/LVWLQJ�ZLWK�0DMRUV

2XU DSSURDFK DVVXPHV WKDW HPSOR\HUV OLVW DOO DSSURSULDWH VNLOOV DORQJVLGH PDMRUV� LQVWHDG

RI OLVWLQJ PDMRUV LQ SODFH RI GHVLUHG �RU DVVXPHG� VNLOOV� ,I HPSOR\HUV FKRRVH WR OLVW D GHVLUHG

PDMRU LQVWHDG RI OLVWLQJ WKH FRQVWLWXHQW VNLOOV� WKHQ RXU PHWULFV ZLOO XQGHUVWDWH WKH LPSRUWDQFH RI

WKHVH FRUH VNLOOV WR D JLYHQ PDMRU� 7KLV GRHV QRW VHHP WR EH WKH FDVH� WKH PRVW IUHTXHQW VNLOOV

DSSHDULQJ DORQJVLGH PDMRUV WHQG WR EH FRUH VNLOOV UHTXLUHG E\ WKH MREV WKHVH PDMRUV WHQG WR HQWHU

�7DEOH $��� )RU LQVWDQFH� WKH WRS VNLOOV IRU (FRQRPLFV PDMRUV LQFOXGH ³0LFURVRIW ([FHO´ DQG

³UHVHDUFK�´ WKRVH DVVRFLDWHG ZLWK 7HDFKHU (GXFDWLRQ PDMRUV LQFOXGH ³HDUO\ FKLOGKRRG´ DQG ³FKLOG

GHYHORSPHQW�´ DQG -RXUQDOLVP PDMRUV DUH H[SHFWHG WR KDYH ³ZULWLQJ´ DQG ³HGLWLQJ´ VNLOOV�

)XUWKHU� ZKHQ ZH ORRN DW DGV IRU LQGLYLGXDO RFFXSDWLRQV� WKH OLVWHG VNLOOV WHQG WR EH VLPLODU

UHJDUGOHVV RI ZKHWKHU D PDMRU LV OLVWHG RU QRW� )RU H[DPSOH� WKH WRS �� PRVW IUHTXHQWO\ OLVWHG

VNLOOV RQ MRE SRVWLQJV WKDW OLVW WKH RFFXSDWLRQ ³0DQDJHUV� $OO 2WKHUV´ DUH QHDUO\ LGHQWLFDO

EHWZHHQ SRVWLQJV WKDW OLVW D PDMRU DQG WKRVH WKDW GR QRW� DV DUH WKH VKDUHV RI SRVWLQJV OLVWLQJ HDFK

RI WKHVH VNLOOV� 7KLV FRQFOXVLRQ JHQHUDOO\ KROGV IRU RWKHU RFFXSDWLRQV ZH H[DPLQHG� LQFOXGLQJ

+HDOWKFDUH DQG 6RFLDO :RUNHUV� &RPSXWHU 3URJUDPPHUV� $FFRXQWDQWV DQG $XGLWRUV� 0HFKDQLFDO

(QJLQHHUV��DQG�5HJLVWHUHG�1XUVHV�

)LQDOO\� LW GRHV QRW DSSHDU WKDW HPSOR\HUV DUH PRUH SURQH WR OLVW D GHVLUHG PDMRU LQVWHDG RI

VNLOOV LQ FDVHV ZKHUH WKH PDMRU KDV YHU\ VSHFLILF WUDLQLQJ IRU SDUWLFXODU RFFXSDWLRQV� :KLOH LW LV

WUXH WKDW SRVWLQJV IRU WKHVH PDMRUV WHQG WR OLVW IHZHU VNLOOV� WKHUH LV DQ H[WHQVLYH DPRXQW RI

YDULDWLRQ DFURVV PDMRUV DQG HYHQ DPRQJ WKH PRUH VSHFLILF PDMRUV� )RU H[DPSOH� SRVWLQJV IRU

7KHRORJ\ PDMRUV RQ DYHUDJH OLVW � VNLOOV� WKRVH IRU 1XUVLQJ DQG 6RFLDO :RUN OLVW DQ DYHUDJH RI ��

VNLOOV� DQG WKRVH IRU (OHFWULFDO (QJLQHHULQJ� %XVLQHVV� DQG %LRFKHPLVWU\ 	 0ROHFXODU %LRORJ\

DYHUDJH���±���VNLOOV�

+HQFH� ZH FRQFOXGH WKDW HPSOR\HUV GR QRW VLPSO\ OLVW PDMRUV DV D VXEVWLWXWH IRU OLVWLQJ WKH

VNLOOV WKH\ VHHN LQ MRE DSSOLFDQWV� 7KLV SDWWHUQ LV FRQVLVWHQW ZLWK HPSOR\HUV IDFLQJ D IL[HG FRVW RI

�� :H QRWH WKDW WKHLU VDPSOH ZDV UHVWULFWHG WR SURIHVVLRQDO DQG PDQDJHULDO RFFXSDWLRQV EXW QRW UHVWULFWHG E\
HGXFDWLRQ��2XU�VDPSOH�LV�UHVWULFWHG�WR�DGV�UHTXLULQJ��H[DFWO\����\HDUV�RI�HGXFDWLRQ�EXW�LV�QRW�UHVWULFWHG�E\�RFFXSDWLRQ�
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SRVWLQJ D YDFDQF\� EXW UHODWLYHO\ ORZ PDUJLQDO FRVW RI LQFOXGLQJ DGGLWLRQDO LQIRUPDWLRQ OLNH

PDMRU� 7KH EHQHILWV RI OLVWLQJ DGGLWLRQDO LQIRUPDWLRQ RQ D SRVWLQJ� HYHQ ZKHQ WKLV DGGLWLRQDO��

LQIRUPDWLRQ LV FORVHO\ UHODWHG WR RWKHU PDWHULDO DOUHDG\ RQ WKH SRVWLQJV �H�J�� 7HDFKHU (GXFDWLRQ

PDMRU�DQG�7HDFKLQJ�VNLOO���DSSHDU�WR�H[FHHG�WKH�FRVWV�

:KLOH MRE SRVWLQJV LOOXVWUDWH GLIIHUHQFHV LQ WKH W\SHV RI VNLOOV DVVRFLDWHG ZLWK HDFK PDMRU�

ZH DUH XQDEOH WR LQIHU GLIIHUHQFHV LQ WKH OHYHO RI VNLOO GHPDQGHG ZLWKLQ HDFK W\SH� ZDJH

LQIRUPDWLRQ DWWDFKHG WR WKH DGV LV XQFRPPRQ DQG OLNHO\ QRW UHSUHVHQWDWLYH� 7ZR SRVLWLRQV ERWK

VHHNLQJ DSSOLFDQWV ZLWK ³ZULWLQJ´ VNLOOV PD\ UHTXLUH TXLWH GLIIHUHQW OHYHOV RI WKLV VNLOO �H�J�� MREV

IRU -RXUQDOLVP PDMRUV UHTXLUH PRUH DGYDQFHG ZULWLQJ VNLOOV UHODWLYH WR MREV IRU RWKHU PDMRUV��

)XUWKHUPRUH� WKH FRPSRVLWH VNLOOV ZH FRQVWUXFW DOVR OLNHO\ PDVN GLIIHUHQFHV LQ VNLOO LQWHQVLW\ WKDW

PD\ EH UHIOHFWHG LQ WKH GHWDLOHG VHW RI VNLOOV� ,Q HLWKHU FDVH� WR WKH H[WHQW ZH XQGHUVWDWH

GLIIHUHQFHV LQ WKH LQWHQVLW\ RI VNLOO GHPDQG DFURVV PDMRUV� WKH ODUJH FURVV�PDMRU GLIIHUHQFHV

GRFXPHQWHG�EHORZ�DUH�OLNHO\�FRQVHUYDWLYH�

$ ILQDO FRQVLGHUDWLRQ LV WKDW VWXGHQWV RI YDU\LQJ OHYHOV RI JHQHUDO DELOLW\ VRUW LQWR GLIIHUHQW

PDMRUV �3DJOLQ 	 5XIROR� ����� $UFLGLDFRQR� ������ 6NLOOV VWDWHG LQ MRE DGV PD\ WKXV UHIOHFW

HPSOR\HUV¶ SHUFHSWLRQV RI VWXGHQW VRUWLQJ� SHUFHSWLRQV RI KXPDQ FDSLWDO DFFXPXODWLRQ� RU ERWK�

:H GR QRW WDNH D VWDQG RQ WKLV GLVWLQFWLRQ� HLWKHU LQWHUSUHWDWLRQ UHIOHFWV HPSOR\HUV¶ YLHZV RI WKH

VNLOOV WKH\ H[SHFW DSSOLFDQWV IURP HDFK PDMRU WR SRVVHVV� +RZ LQWHQVLW\ RI VNLOO OHYHO ZLWKLQ W\SH

RI�VNLOO�FDQ�EH�LQIHUUHG�IURP�MRE�DGV�LV�DQ�LPSRUWDQW�GLUHFWLRQ�IRU�IXUWKHU�UHVHDUFK�

)� (DUQLQJV�E\�0DMRU

7R PHDVXUH DYHUDJH HDUQLQJV E\ PDMRU DFURVV VSDFH� ZH FRPELQH WKH ����±���� ZDYHV

RI WKH $PHULFDQ &RPPXQLW\ 6XUYH\ �$&6� WR FUHDWH HDUQLQJV PHDVXUHV DW WKH PDMRU�E\�06$

OHYHO� 7KH EDVHOLQH VDPSOH LQFOXGHV LQGLYLGXDOV DJHG ��±�� ZLWK DW OHDVW D EDFKHORU¶V GHJUHH� :H

GURS REVHUYDWLRQV ZLWK LPSXWHG RU QHJDWLYH HDUQLQJV RU LPSXWHG PDMRUV� :H NHHS DOO LQGLYLGXDOV

ZLWK SRVLWLYH \HDUV RI SRWHQWLDO H[SHULHQFH DQG SRVLWLYH ZHHNV ZRUNHG� )LQDOO\� ZH LPSRVH WKH

DGGLWLRQDO UHVWULFWLRQV WKDW ZRUNHUV DUH QRW HQUROOHG LQ VFKRRO DQG DUH IXOO�WLPH� IXOO�\HDU ZRUNHUV

�� 2QOLQH�SRVWLQJV�DUH�OLNHO\�WR�EH�TXLWH�GLIIHUHQW�IURP�SULQW�MRE�DGV�LQ�WKLV�UHJDUG�
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�)7)<�� ZKHUH IXOO \HDU LV GHILQHG DV DW OHDVW �� ZHHNV D \HDU DQG IXOO�WLPH LV GHILQHG DV ��

KRXUV�D�ZHHN�

:H FRQVWUXFW KRXUO\ HDUQLQJV E\ GLYLGLQJ DQQXDO HDUQLQJV E\ WKH SURGXFW RI ZHHNV

ZRUNHG GXULQJ WKH SDVW �� PRQWKV DQG XVXDO KRXUV ZRUNHG SHU ZHHN� :H DGMXVW HDUQLQJV IRU

LQIODWLRQ WR ���� GROODUV XVLQJ WKH 3HUVRQDO &RQVXPSWLRQ ([SHQGLWXUHV �3&(� GHIODWRU IURP WKH

%XUHDX RI (FRQRPLF $QDO\VLV �%($�� ,Q RXU DQDO\VHV� ZH XVH WZR YHUVLRQV RI UHDO KRXUO\

HDUQLQJV� 7KH ILUVW LV WKH ORJ RI UDZ PHDQ KRXUO\ HDUQLQJV LQ WKH PDMRU�06$ FHOO� )RU WKH VHFRQG�

ZH UHJUHVVLRQ�DGMXVW IRU FRPSRVLWLRQDO GLIIHUHQFHV DFURVV PDMRUV� 6SHFLILFDOO\� ZH UHJUHVV WKH ORJ

RI KRXUO\ HDUQLQJV DW WKH LQGLYLGXDO OHYHO RQ LQGLFDWRUV IRU IHPDOH� %ODFN� DQG +LVSDQLF� DV ZHOO

DV D TXDUWLF LQ SRWHQWLDO H[SHULHQFH� DQG ZH WKHQ WDNH WKH PHDQ RI WKH UHVLGXDOV ZLWKLQ HDFK

PDMRU�06$ FHOO� )LJXUH � VKRZV VXEVWDQWLDO JHRJUDSKLF YDULDWLRQ ERWK DFURVV DQG ZLWKLQ��

PDMRUV LQ WKH PHDQ KRXUO\ ZDJH RI IXOO�WLPH� IXOO�\HDU� SULPH�DJHG ZRUNHUV LQ WKH 8QLWHG 6WDWHV�

:H ODWHU DVVHVV WKH H[WHQW WR ZKLFK WKLV YDULDWLRQ FDQ EH H[SODLQHG E\ GLIIHUHQFHV LQ WKH VNLOO

FRQWHQW�DFURVV�DQG�ZLWKLQ�PDMRUV�

,,,��6NLOOV�$VVRFLDWHG�ZLWK�&ROOHJH�0DMRUV

7DEOH � UHSRUWV WKH VKDUH RI DGV OLVWLQJ HDFK RI WKH VNLOO FOXVWHUV VHSDUDWHO\ IRU D KDQGIXO

RI PDMRUV� DORQJ ZLWK WKH PLQLPXP DQG PD[LPXP VKDUH DFURVV �� GLIIHUHQW PDMRUV� 7KHUH LV D��

VXEVWDQWLDO UDQJH DFURVV ILHOGV IRU PDQ\ RI WKHVH VNLOO DJJUHJDWHV� )RU LQVWDQFH� WKH VKDUH RI DGV

GHVLULQJ VSHFLILF VRIWZDUH VNLOOV UDQJHV IURP OHVV WKDQ �� IRU 1XUVLQJ WR �XQVXUSULVLQJO\� QHDUO\

DOO MRE DGV LQ &RPSXWHU 6FLHQFH� 3URMHFW PDQDJHPHQW VNLOOV DUH VRXJKW LQ QHDUO\ DOO MRE DGV IRU

3XEOLF +HDOWK PDMRUV EXW UDUHO\ IRU MREV VHHNLQJ (GXFDWLRQ RU )RUHLJQ /DQJXDJH PDMRUV� 3HRSOH

PDQDJHPHQW LV UDUHO\ GHVLUHG RQ MRE DGV DVVRFLDWHG ZLWK $FFRXQWLQJ PDMRUV� EXW DSSHDUV RQ

PRUH WKDQ KDOI RI DGV WDUJHWLQJ 3XEOLF $GPLQLVWUDWLRQ PDMRUV� %HFDXVH ³FRPPXQLFDWLRQ VNLOOV´

FRQVWLWXWH VXFK D ODUJH VKDUH RI WKH ³VRFLDO VNLOOV´ FRPSRVLWH� ZH VHSDUDWHO\ UHSRUW VWDWLVWLFV IRU

WKLV�VNLOO�

�� )XOO�UHVXOWV�IRU�DOO����PDMRUV�DUH�LQ $SSHQGL[�7DEOH $��
�� ,Q�ERWK�FDVHV�ZH�HPSOR\�VDPSOH�ZHLJKWV�ZKHQ�DJJUHJDWLQJ�WR�PDMRU�06$�FHOOV�
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$� 0HDVXULQJ�6NLOO�&RQWHQW

:H IRUPDOL]H WKLV YDULDWLRQ LQ VNLOO GHPDQG DFURVV PDMRUV LQ WZR ZD\V� )LUVW� ZH

FRQVWUXFW D /RFDWLRQ 4XRWLHQW �/4� IRU HDFK PDMRU�VNLOO�FRPSRVLWH FRPELQDWLRQ� 7KLV PHDVXUH LV

FRPPRQO\ XVHG WR FKDUDFWHUL]H WKH FRQFHQWUDWLRQ RI LQGXVWU\� RU RFFXSDWLRQ�VSHFLILF HPSOR\PHQW

LQ D UHJLRQ UHODWLYH WR WKH QDWLRQ� 7KH /4 LV WKH UDWLR RI WKH GHPDQG IRU D VNLOO DPRQJ MRE

SRVWLQJV OLVWLQJ D SDUWLFXODU PDMRU UHODWLYH WR WKH GHPDQG IRU WKDW VNLOO DPRQJ DOO MRE SRVWLQJV� )RU

WKH�G\DG�RI�PDMRU P DQG�VNLOO�FRPSRQHQW V��WKH�/4 LV�FRPSXWHG�DV�

�ԻՀ
՜Ֆ�

ࡧ
ഉԽ

՜Ֆ
ŰԽ

Ֆ�
ഊ

ഉԽ
՜
ŰԽഊ ࡧ

ഉԽ
՜Ֆ
ŰԽ

՜
ഊ

ഉԽ
Ֆ�
ŰԽഊ

ZKHUH LV WKH QXPEHU RI DGV WKDW OLVW PDMRU P� LV WKH QXPEHU RI DGV WKDW OLVW PDMRU P DQGԽ
Ֆ

Խ
՜Ֆ

VNLOO V� LV WKH QXPEHU RI DGV WKDW OLVW VNLOO V� DQG 1 LV WKH WRWDO QXPEHU RI DGV� ,Q RXU PDLQԽ
՜

VSHFLILFDWLRQ� ZH PHDVXUH QDWLRQDO VNLOO GHPDQG �DOVR UHIHUUHG WR DV WKH PDUNHW GHPDQG� XVLQJ DOO

SRVWLQJV WKDW UHTXLUH �� \HDUV RI HGXFDWLRQ DQG OLVW DW OHDVW RQH FROOHJH PDMRU� :H FRQVWUXFW RQH

/4 IRU HDFK VNLOO FRPSRVLWH �V� DQG PDMRU �P� FRPELQDWLRQ� $Q /4 DURXQG � LQGLFDWHV WKDW WKH

GHPDQG IRU D VNLOO DPRQJ MRE SRVWLQJV ZLWK PDMRU P LV WKH VDPH DV WKH PDUNHW GHPDQG IRU WKDW

VDPH VNLOO� $Q /4 ! � LQGLFDWHV WKDW WKH VNLOO LV FRQFHQWUDWHG DPRQJ DGV WKDW OLVW PDMRU P EHFDXVH

WKH IUDFWLRQ RI DGV GHPDQGLQJ WKH VNLOO LQ WKH HQWLUH PDUNHW LV ORZHU WKDQ WKH IUDFWLRQ RI PDMRU P

DGV�OLVWLQJ�WKDW�VNLOO�

2QH FRPSOLFDWLRQ LQ SUDFWLFH LV WKDW D MRE SRVWLQJ FDQ OLVW PXOWLSOH PDMRUV DQG PXOWLSOH

VNLOOV� WKLV LV QRW DQ LVVXH LQ PRUH FRPPRQO\ XVHG VHWWLQJV LQ ZKLFK WKH DOORFDWLRQV RI ZRUNHUV WR

RFFXSDWLRQV DQG UHJLRQV DUH PXWXDOO\ H[FOXVLYH� ,Q WKH FRPPRQ VHWWLQJ� UHJLRQDO HPSOR\PHQW

VXPV WR QDWLRQDO HPSOR\PHQW� DQG WKH RFFXSDWLRQ�VSHFLILF HPSOR\PHQW LQ D UHJLRQ VXPV WR WRWDO

UHJLRQDO HPSOR\PHQW� $V D UHVXOW� WKH DYHUDJH RI RFFXSDWLRQ�E\�UHJLRQ /4V IRU D JLYHQ UHJLRQ

ZHLJKWHG E\ WKH RFFXSDWLRQ¶V VKDUH RI QDWLRQDO HPSOR\PHQW IRU HDFK UHJLRQ HTXDOV RQH� ,Q RXU

FDVH� EHFDXVH ZH WUHDW D VLQJOH MRE SRVWLQJ WKDW OLVWV ; GLIIHUHQW PDMRUV DV ; GLIIHUHQW

REVHUYDWLRQV��WKH�DERYH�SURSHUWLHV�QR�ORQJHU�KROG��PXGG\LQJ�LQWHUSUHWDWLRQ�RI�WKH�/4�

7R UHFRYHU WKH GHVLUDEOH SURSHUWLHV RI /4V� ZH PDNH D IHZ DGMXVWPHQWV� )LUVW� ZH

UHGHILQH WKH WRWDO FRXQW RI MRE SRVWLQJV �1� WR EH WKH WRWDO QXPEHU RI MRE�SRVWLQJ�E\�PDMRU
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REVHUYDWLRQV � � VR WKDW � 6HFRQG� ZH DQDORJRXVO\ UHGHILQH WKH WRWDO FRXQW RIԽ
Ֆ
ʝԽ

Ֆ
ࡧ Խ

XQLTXH MRE SRVWLQJV ZLWK VNLOO V � � WR EH WKH WRWDO RI MRE�SRVWLQJ�E\�PDMRU REVHUYDWLRQV WKDW OLVWԽ
՜

VNLOO V � � VR WKDW � :LWK WKHVH FKDQJHV� WKH DGMXVWHG /4 IRU D G\DG RI PDMRU P DQGԽ
՜�

Խ
՜
ࡧ

Ֆ
ʝԽ

՜Ֆ

VNLOO V LV�

ԻՀ
՜Ֆ�

ࡧ
ഉԽ

՜Ֆ
ŰԽ

Ֆ�
ഊ

ഉԽ
՜
ŰԽഊ

ࡧ
ഉԽ

՜Ֆ
ŰԽ

՜
ഊ

ഉԽ
Ֆ�
ŰԽഊ

7KH GLVWULEXWLRQ RI WKH DGMXVWHG /4V DFURVV PDMRUV IRU D JLYHQ VNLOO QRZ KDV D ZHLJKWHG DYHUDJH

RI �� ZKHUH WKH ZHLJKWV DUH HTXDO WR WKH VKDUHV RI DOO MRE�SRVWLQJ�E\�PDMRU FRPELQDWLRQV WKDW OLVW

PDMRU P��$V�D�UHVXOW��ZH�FDQ�FRPSDUH�WKH�DGMXVWHG /4V�WR���WR�GHWHUPLQH�UHODWLYH�FRQFHQWUDWLRQ�

7R FKDUDFWHUL]H WKH GHJUHH RI VSHFLDOL]DWLRQ RI D PDMRU DV UHIOHFWHG E\ WKH VNLOO

FRPSRVLWHV� ZH H[DPLQH ZKHWKHU D PDMRU KDV /4V FORVH WR � IRU HDFK RI LWV VNLOO FRPSRVLWHV�

6SHFLILFDOO\� IRU HDFK PDMRU� ZH FRPSXWH WKH DEVROXWH YDOXH RI WKH GHYLDWLRQ RI HDFK VNLOO

FRPSRVLWH /4 IURP �� :H WKHQ VXP WKH DEVROXWH YDOXH RI WKH GHYLDWLRQV ZLWKLQ PDMRU DQG DFURVV

DOO����VNLOO�FRPSRVLWHV� ��0DMRUV�ZLWK�D�KLJKHU�VXP�DUH�PRUH�VSHFLDOL]HG�
՜ࡧɘ

ɘɘ

ʝ ՊՋ՜ഉԻՀ
՜Ֆ

ࡡ ɘഊ

2XU VHFRQG DSSURDFK FRPSDUHV WKH VNLOOV GHPDQGHG IURP HDFK PDMRU WR QDWLRQDO VNLOO

GHPDQG XVLQJ D FRVLQH VLPLODULW\ PHDVXUH DQG WKH ����� PRVW IUHTXHQWO\ OLVWHG VNLOOV���

6SHFLILFDOO\� IRU DOO MRE DGV LQ WKH QDWLRQDO DQDO\WLF VDPSOH DQG IRU DGV OLVWLQJ HDFK RI �� GLIIHUHQW

PDMRUV� ZH FRQVWUXFW D YHFWRU FRQWDLQLQJ WKH VKDUH RI DOO DGV OLVWLQJ HDFK RI WKH ����� VNLOOV� :H

WKHQ FRQVWUXFW WKH FRVLQH VLPLODULW\ EHWZHHQ WKH QDWLRQDO VNLOO GLVWULEXWLRQ DQG PDMRU�VSHFLILF

GLVWULEXWLRQV� :H PHDVXUH WKH GLVWDQFH EHWZHHQ D PDMRU¶V ������GLPHQVLRQDO VNLOO GHPDQG YHFWRU

DQG WKH ������GLPHQVLRQDO QDWLRQDO VNLOO GHPDQG YHFWRU XVLQJ WKH DQJOH EHWZHHQ WKH WZR YHFWRUV�

0DMRUV ZLWK D YDOXH FORVHU WR ]HUR KDYH VNLOO GHPDQG WKDW LV YHU\ GLIIHUHQW IURP QDWLRQDO GHPDQG

DQG DUH WKXV PRUH VSHFLDOL]HG� ZKHUHDV PRUH JHQHUDO PDMRUV ZLWK D VNLOO GHPDQG YHFWRU WKDW LV

VLPLODU�WR�WKH�QDWLRQDO�YHFWRU�ZLOO�KDYH�D�FRVLQH�VLPLODULW\�QHDU�RQH�

�� :H�QDUURZ�RXU�IRFXV�IURP�WKH�FRPSOHWH�VHW�RI��������VNLOOV�WR�WKH�URXJKO\�������VNLOOV�IRXQG�RQ�DW�OHDVW��������RI
DOO�MRE�SRVWLQJV�
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7KH FRVLQH VLPLODULW\ DQG /4 PHDVXUHV RI VNLOO FRQFHQWUDWLRQ SURYLGH FRPSOHPHQWDU\

LQIRUPDWLRQ� 7KH IRUPHU PHDVXUHV KRZ VLPLODU D JLYHQ PDMRU LV WR WKH EURDG VHW RI MREV EDVHG RQ

QHDUO\ WKH HQWLUH VNLOO YHFWRU� ZKLFK LQFOXGHV PDQ\ LQIUHTXHQW DQG VSHFLILF VNLOOV� ,Q FRQWUDVW� WKH

ODWWHU IRFXVHV RQ VLPLODULW\ EDVHG RQ WKH ODUJH FOXVWHUV RI WKH PRVW FRPPRQ VNLOOV� 7KH /4�EDVHG

PHDVXUH DOVR SHUPLWV XV WR FKDUDFWHUL]H VNLOO GLIIHUHQFHV DFURVV PDMRUV DORQJ D WUDFWDEOH QXPEHU

RI GLPHQVLRQV� :H DVVHVV WKH HPSLULFDO FRUUHVSRQGHQFH EHWZHHQ WKHVH WZR PHDVXUHV LQ D

VXEVHTXHQW�VHFWLRQ�

%� 6NLOO�6SHFLILFLW\�RI�&ROOHJH�0DMRUV�%DVHG�RQ�/RFDWLRQ�4XRWLHQW

$FURVV WKH �� PDMRUV DQG �� VNLOO FRPSRVLWHV� ZH FRQVWUXFW QHDUO\ ��� GLIIHUHQW /4V� RQH

IRU HDFK VNLOO�E\�PDMRU FRPELQDWLRQ� 7KH ILUVW URZ RI 7DEOH � UHSRUWV WKH GHQRPLQDWRU RI WKH /4

IRU HDFK VNLOO FRPSRVLWH� ZKLFK LV URXJKO\ HTXLYDOHQW WR WKH SHUFHQWDJH RI MRE SRVWLQJV WKDW OLVW

HDFK VNLOO� ,Q 7DEOH �� IRU D VHOHFWHG VHW RI PDMRUV� ZH OLVW WKH VKDUH RI HDFK PDMRU¶V SRVWLQJV WKDW

OLVW HDFK VNLOO� 7KLV WHUP LV WKH QXPHUDWRU RI WKH /4� DQG LV SDUWLFXODU WR D JLYHQ PDMRU�E\�VNLOO

FRPELQDWLRQ��7KH�/4�LV�VLPSO\�WKH�UDWLR�EHWZHHQ�HDFK�VXEVHTXHQW�URZ�DQG�WKH�WRS�URZ�

:H VXPPDUL]H RXU ILQGLQJV IURP WKH /4 FDOFXODWLRQV JUDSKLFDOO\� 3DQHO $ RI )LJXUH �

SORWV WKH GLVWULEXWLRQ RI /4V DFURVV PDMRUV IRU IRXU VNLOO FRPSRVLWHV� 6RFLDO DQG RUJDQL]DWLRQDO

VNLOOV KDYH D ODUJH QXPEHU RI PDMRU�VSHFLILF /4V WKDW DUH FOXVWHUHG DURXQG �� LQGLFDWLQJ WKDW PRVW

PDMRUV UHTXLUH VLPLODU OHYHOV RI WKHVH VNLOOV� &XVWRPHU VHUYLFH DQG ILQDQFLDO VNLOOV DUH PRUH

YDULHG� VRPH PDMRUV DUH DVVRFLDWHG ZLWK YHU\ KLJK OHYHOV RI WKRVH VNLOOV �VXFK DV 6RFLDO :RUN DQG

&RQVWUXFWLRQ 0DQDJHPHQW� UHVSHFWLYHO\� DQG RWKHUV YHU\ ORZ �$WPRVSKHULF 6FLHQFH DQG

7KHRORJ\�� 3DQHO % FRPELQHV WKH /4V LQWR D VLQJOH LQGH[±±WKH VKDUH RI WKH /4V WKDW DUH ZLWKLQ

QDUURZ ERXQGV DURXQG �±±ZKLFK PHDVXUHV WKH VSHFLILFLW\ RI VNLOOV WR PDMRUV� )RU D JLYHQ VNLOO� LI

PRVW PDMRUV KDYH DQ /4 DURXQG �� WKHQ WKH GHPDQG IRU WKDW VNLOO LV QRW SDUWLFXODUO\ FRQFHQWUDWHG

DPRQJ DQ\ VXEVHW RI PDMRUV� 0RVW PDMRUV KDYH DQ /4 IRU VRFLDO VNLOOV QHDU � EHFDXVH PRVW

PDMRUV KDYH WKH VDPH IUDFWLRQ RI DGV GHPDQGLQJ VRFLDO VNLOOV DV GRHV WKH HQWLUH PDUNHW� 6RFLDO

VNLOOV DUH WKXV JHQHUDO±±D VNLOO WKDW LV GHPDQGHG DFURVV DGV IRU PRVW PDMRUV� ,Q FRQWUDVW�

)LQDQFLDO�DQG�&XVWRPHU�6HUYLFH�VNLOOV�DUH�VSHFLILF�
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)LJXUH � SORWV WKH /4V IRU DOO PDMRUV DQG WKH �� VNLOO FRPSRVLWHV� 0DMRUV DUH RUGHUHG

DFFRUGLQJ WR WKH GHJUHH RI RYHUODS EHWZHHQ D PDMRU¶V VNLOO GHPDQG DQG QDWLRQDO GHPDQG� )RU

HDFK VNLOO FRPSRVLWH� ZH PHDVXUH WKH DEVROXWH GHYLDWLRQ RI WKH PDMRU¶V /4 IURP RQH� DQG WKHQ

VXP WKH DEVROXWH GHYLDWLRQV DFURVV DOO VNLOOV IRU D PDMRU� )RU VRPH PDMRUV� LQFOXGLQJ %XVLQHVV���

(FRQRPLFV� DQG *HQHUDO (QJLQHHULQJ� WKH PHDVXUH LV YHU\ VPDOO� VXJJHVWLQJ WKDW WKH\ KDYH D VNLOO

SURILOH VLPLODU WR WKDW RI WKH EURDGHU MRE PDUNHW� /4V IDOO FORVH WR RQH IRU DOO VNLOO DJJUHJDWHV�

7KHVH PDMRUV FDQ EH WKRXJKW RI DV JHQHUDO LQ WKH VHQVH WKDW WKH\ DUH DVVRFLDWHG ZLWK VNLOOV WKDW

DUH�GHPDQGHG�E\�D�ODUJH�QXPEHU�DQG�ZLGH�YDULHW\�RI�MREV�LQ�WKH�FROOHJH�HGXFDWHG�ODERU�PDUNHW�

0DMRUV WRZDUGV WKH ERWWRP DUH VSHFLDOL]HG LQ WKH VHQVH WKDW WKH\ UHIOHFW D VNLOO SURILOH WKDW

LV TXLWH GLVWLQFW IURP WKH ODERU PDUNHW RYHUDOO� 7KHVH LQFOXGH 1XUVLQJ� ZLWK D KLJK FR�RFFXUUHQFH

ZLWK FXVWRPHU VHUYLFH EXW YHU\ ORZ ZLWK VRIWZDUH� FRPSXWHUV� ILQDQFLDO� DQG ZULWLQJ� $PRQJ

SRVWLQJV WKDW GHPDQG D 1XUVLQJ PDMRU� ��� GHPDQG FRPSXWHU VNLOOV� ZKLFK LV URXJKO\ KDOI WKH

PDUNHW�ZLGH GHPDQG RI ���� \LHOGLQJ DQ /4 RI ���� 7KH GHPDQG IRU ZULWLQJ DQG VRIWZDUH VNLOOV

IRU 1XUVLQJ LV HYHQ ORZHU� $ GHVLUH IRU FXVWRPHU VHUYLFH VNLOOV� KRZHYHU� LV RYHUUHSUHVHQWHG� WKH\

DSSHDU RQ ��� RI SRVWLQJV WKDW OLVW D 1XUVLQJ PDMRU EXW RQO\ ��� RI MRE SRVWLQJV LQ WKH ZLGHU

VDPSOH� )RUHLJQ /DQJXDJH KDV D KLJK FRQFHQWUDWLRQ RI VRFLDO VNLOOV DQG ZULWLQJ EXW ORZ QHHG IRU

VRIWZDUH�RU�ILQDQFLDO�VNLOOV�

0DMRUV LQ WKH PLGGOH� VXFK DV &RPSXWHU 6FLHQFH DQG 3V\FKRORJ\� KDYH D VNLOO SURILOH

EURDGO\ UHIOHFWLYH RI WKH QDWLRQDO RQH� EXW ZLWK D IHZ VNLOO FDWHJRULHV WKDW DUH SDUWLFXODUO\ RYHU� RU

XQGHUUHSUHVHQWHG�

7KHVH UHVXOWV DUH UREXVW WR LQFOXGLQJ SRVWLQJV WKDW GHPDQG �� \HDUV RI HGXFDWLRQ EXW GR

QRW OLVW D PDMRU ZKHQ FDOFXODWLQJ WKH /4 GHQRPLQDWRU� 2XU PDLQ PHDVXUH FRPSDUHV WKH VKDUH RI

HDFK PDMRU¶V SRVWLQJV WKDW OLVW HDFK VNLOO WR WKH SHUFHQWDJH RI DOO MRE SRVWLQJV ZLWK D FROOHJH PDMRU

WKDW OLVW HDFK VNLOO� +RZHYHU� LW LV SRVVLEOH WKDW WKH SRVWLQJV WKDW GR QRW H[SOLFLWO\ OLVW D FROOHJH

PDMRU DUH VHDUFKLQJ IRU ZRUNHUV ZLWK DQ\ GLVFLSOLQDU\ WUDLQLQJ� ,I VR� WKHQ WKH VNLOO GHPDQG RQ

WKHVH SRVWLQJV UHSUHVHQWV WKH VNLOOV HPSOR\HUV H[SHFW WKH DYHUDJH FROOHJH JUDGXDWH WR SRVVHVV� 7R

DVVHVV WKLV� ZH UHFRQVWUXFW WKH /4 PHDVXUHV ZLWK DOO SRVWLQJV WKDW GHPDQG H[DFWO\ �� \HDUV RI

�� 6SHFLILFDOO\� IRU HDFK PDMRU� WKH PHDVXUH LV >VXP�DEV�/4����@ ZKHUH WKH VXP LV WDNHQ DFURVV VNLOO FRPSRVLWHV
ZLWKLQ D PDMRU� :H DOVR RUGHU PDMRUV XVLQJ WKH VXP RI VTXDUHG GHYLDWLRQV >VXP��/4���A��@� 7KH UDQNLQJ RI PDMRUV
EDVHG�RQ�WKH�WZR�PHDVXUHV�LV�KLJKO\�FRUUHODWHG��������
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HGXFDWLRQ �LUUHVSHFWLYH RI ZKHWKHU D PDMRU LV OLVWHG� LQ WKH GHQRPLQDWRU� 7KH UDQNLQJ RI FROOHJH

PDMRUV�LV�DOPRVW�LGHQWLFDO�WR�RXU�SUHIHUUHG�VSHFLILFDWLRQ��5� !�������

&� 0HDVXULQJ�6SHFLILFLW\�ZLWK�$OO�6NLOOV

:H DOVR FRPSDUH RXU /4�EDVHG PHDVXUH WR WKH FRVLQH VLPLODULW\ PHDVXUH� 7KH FRVLQH

VLPLODULW\ PHWULF FDSWXUHV WKH VLPLODULWLHV EHWZHHQ HDFK PDMRU DQG DOO MRE DGV QDWLRQDOO\ DORQJ WKH

YHFWRU RI ����� VNLOOV� ZKLFK LQFRUSRUDWHV PRUH LQIRUPDWLRQ DERXW OHVV IUHTXHQW� SRVVLEO\ PRUH

VSHFLDOL]HG� VNLOOV� )LJXUH � VKRZV WKDW WKH WZR PHWULFV SURGXFH EURDGO\ VLPLODU UDQNLQJV RI

VSHFLILFLW\ DFURVV PDMRUV� 7KH 5� IURP WKH ELYDULDWH UHJUHVVLRQ EHWZHHQ PDMRU UDQNLQJV RI WKH

WZR LQGLFHV LV ���� ZKHQ PDMRUV DUH HTXDOO\ ZHLJKWHG DQG ���� ZKHQ PDMRUV DUH ZHLJKWHG E\ WKH

QXPEHU RI DGV� WKH DVVRFLDWLRQ LV VLPLODU LI ZH XVH WKH PHWULF LWVHOI� UDWKHU WKDQ WKH UDQN� DV WKH

RXWFRPH �$SSHQGL[ 7DEOH $��� 7KLV VWURQJ FRUUHVSRQGHQFH UHIOHFWV WKH IDFW WKDW PRVW RI WKH

YDULDWLRQ LQ WKH FRVLQH VLPLODULW\ PHDVXUH FRPHV IURP YDULDWLRQ LQ WKH ����� PRVW IUHTXHQW VNLOOV

�5�  ��������ZKLFK�DUH�WKH�RQHV�WKDW�HQWHU�RXU�/4�EDVHG LQGH[���

)LJXUH � SORWV WKH VLPLODULW\ RI VNLOO GHPDQG EHWZHHQ HDFK SDLU RI PDMRUV DORQJ WKH YHFWRU

RI ����� VNLOOV� 0DMRUV WKDW KDYH VLPLODU VNLOO GHPDQG KDYH D YDOXH FORVHU WR � DQG DUH VXEVWLWXWHV

LQ WHUPV RI VNLOO GHPDQG� WKHVH DUH UHSUHVHQWHG E\ D GDUNHU VKDGH� 8QVXUSULVLQJO\� VRPH RI WKH

FORVHVW PDMRU SDLUV RFFXU ZLWKLQ WKH VDPH EURDG &,3 FDWHJRU\� LQFOXGLQJ WKH SDLUV RI )LQDQFH DQG

$FFRXQWLQJ� &RPPXQLFDWLRQ 	 0HGLD 6WXGLHV DQG 35 	 $GYHUWLVLQJ� DQG 6WDWLVWLFV DQG

0DWKHPDWLFV� +RZHYHU� FORVH PDMRUV DUH DOVR IRXQG DFURVV GLIIHUHQW EURDG FDWHJRULHV RI VWXG\�

LQFOXGLQJ WKH SDLUV 2WKHU (QJLQHHULQJ DQG %XVLQHVV� DQG 3ROLWLFDO 6FL�*RY 	 ,QWO 5HODWLRQV DQG

(QJOLVK� /LEHUDO $UWV� 	 +XPDQLWLHV� )LQDOO\� VRPH PDMRUV KDYH PDQ\ VXEVWLWXWHV� ZKLFK ZH

SUR[\ E\ WKH VKDUH RI RWKHU PDMRUV WR ZKLFK WKH JLYHQ PDMRU LV YHU\ VLPLODU �VLPLODULW\ PHDVXUH

!���� LQFOXGLQJ %XVLQHVV� /LEUDU\ 6FLHQFH� (QJOLVK� /LEHUDO $UWV� +XPDQLWLHV� DQG

&RPPXQLFDWLRQ�	�0HGLD�6WXGLHV�

7KH JUDSK DOVR FOHDUO\ KLJKOLJKWV VSHFLILF PDMRUV� 7HDFKHU (GXFDWLRQ DQG 1XUVLQJ DUH

ERWK UHSUHVHQWHG E\ OLJKW ER[HV DFURVV WKH JUDSK� DV WKHLU VNLOO YHFWRU LV TXLWH GLIIHUHQW IURP

�� ,Q DGGLWLRQ� WKH 5� IURP WKH ELYDULDWH UHJUHVVLRQ EHWZHHQ PDMRU UDQNLQJV XVLQJ WKH /4�EDVHG PHDVXUH DQG WKH
FRVLQH VLPLODULW\ PHDVXUH EDVHG RQ RQO\ WKH ����� PRVW IUHTXHQW VNLOOV LV DOPRVW LGHQWLFDO WR WKDW \LHOGHG ZKHQ WKH
FRVLQH�VLPLODULW\�PHDVXUH�LV�LQVWHDG�EDVHG�RQ�WKH�WRS�������VNLOOV�
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DOPRVW DOO RWKHU PDMRUV DQG WKH\ KDYH IHZ VXEVWLWXWHV� %RWK RXU /4�EDVHG DQG

FRVLQH�VLPLODULW\�EDVHG PHWULFV GLVWLQJXLVK JHQHUDO IURP VSHFLILF PDMRUV� WKRXJK WKH\ XVH

HPSOR\HUV¶ VWDWHG VNLOOV LQ GLIIHUHQW ZD\V� )XUWKHUPRUH� WKH H[WHQW RI VNLOO VXEVWLWXWDELOLW\ FOHDUO\

GLIIHUV�DFURVV�PDMRUV��RIWHQ�LQ�ZD\V�QRW�FDSWXUHG�E\�WKH�&,3�FRGH�FODVVLILFDWLRQ�KLHUDUFK\�

'��&RPSDULVRQ�WR�3ULRU�:RUN�RQ�&ROOHJH�0DMRU�6SHFLILFLW\

2XU PHDVXUH RI FROOHJH PDMRU VSHFLILFLW\ FRPSOHPHQWV WKRVH FRQVWUXFWHG E\ RWKHU

VFKRODUV� ZKLFK SULPDULO\ UHO\ RQ PDMRU�RFFXSDWLRQDO OLQNDJHV DQG HDUQLQJV SUHPLD DFURVV

PDMRUV� )LJXUH � FRPSDUHV RXU PHDVXUH WR RQH EDVHG RQ WKH RFFXSDWLRQDO FRQFHQWUDWLRQ RI

FROOHJH PDMRUV� VSHFLILFDOO\ WKH VKDUH RI UHFHQW FROOHJH JUDGXDWHV ZLWK D JLYHQ PDMRU UHSUHVHQWHG

LQ WKH WRS ILYH PRVW IUHTXHQW RFFXSDWLRQV LQ WKH $&6� 7KHUH LV D VWURQJ FRUUHODWLRQ EHWZHHQ

PDMRU UDQNLQJV ZKHQ FHOOV DUH ZHLJKWHG E\ WKH QXPEHU RI DGV ������ EXW PLQLPDO FRUUHODWLRQ

ZKHQ WKH\ DUH XQZHLJKWHG ������� VXJJHVWLQJ WKDW LQIHUHQFHV DERXW VSHFLDOL]DWLRQ DUH PRUH UREXVW

IRU�PRUH�FRPPRQ�PDMRUV���

/HLJKWRQ DQG 6SHHU ������ FRQVWUXFW D *LQL FRHIILFLHQW RI ZDJH SUHPLD DFURVV

RFFXSDWLRQV� 7KH QRWLRQ LV WKDW PDMRUV ZLWK KLJKO\ RFFXSDWLRQ�GHSHQGHQW ZDJH SUHPLD DUH OLNHO\

SURYLGLQJ PRUH VSHFLDOL]HG VNLOOV� .LQVOHU DQG 3DYDQ ������ GHYHORS D VLPLODU LGHD E\ IRFXVLQJ

RQ ZDJH GLIIHUHQFHV EHWZHHQ ZRUNHUV LQ MREV WKDW DUH RU DUH QRW UHODWHG WR WKHLU PDMRU� 5HODWHGO\�

/L� /LQGH� DQG 6KLPDR ������ EXLOG D FRPSOH[LW\ PHDVXUH RI PDMRUV EDVHG RQ WKH EUHDGWK RI

RFFXSDWLRQV WR ZKLFK D PDMRU PDSV DQG WKH QDUURZQHVV RI PDMRUV WKDW LQ WXUQ IHHG LQWR WKRVH

RFFXSDWLRQV� 5DQVRP DQG 3KLSSV ������ XVH PDMRU�WR�RFFXSDWLRQDO IORZV WR FRQVWUXFW PHDVXUHV

RI PDMRU RFFXSDWLRQDO ³GLVWLQFWLYHQHVV´ DQG ³YDULHW\�´ $SSHQGL[ 7DEOH $� FRPSDUHV WKH

PRVW�OHDVW VSHFLILF PDMRUV XVLQJ RXU WZR VNLOO�EDVHG PHWULFV WR WKRVH SXEOLVKHG E\ /HLJKWRQ DQG

6SHHU ������� $ IHZ PDMRUV DSSHDU RQ PXOWLSOH OLVWV� PRVW QRWDEO\ 1XUVLQJ DQG (GXFDWLRQ �PRVW

VSHFLILF��DQG�0DWKHPDWLFV��PRVW�JHQHUDO��

7KXV� WKHUH LV D FRUUHVSRQGHQFH EHWZHHQ ZKLFK PDMRUV DUH FRQVLGHUHG JHQHUDO RU VSHFLILF

ZKHQ VNLOOV DUH PHDVXUHG EDVHG RQ HPSOR\HUV¶ SHUFHSWLRQV DV H[SUHVVHG RQ MRE SRVWLQJV DQG

ZKHQ PHDVXUHG EDVHG RQ UHDOL]HG RFFXSDWLRQDO VRUWLQJ� 2XU PHDVXUH RI VSHFLILFLW\� ZKLFK LV

�� $SSHQGL[�7DEOH�$� SUHVHQWV�FRUUHODWLRQV�EHWZHHQ�DOO RI�WKH�VSHFLILFLW\�PHDVXUHV�ZH�FRQVWUXFW�
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EDVHG RQ VNLOO GHPDQG� DGGLWLRQDOO\ SHUPLWV LQYHVWLJDWLRQ RI VSHFLILF PHFKDQLVPV WKDW OLNHO\

FRQWULEXWH�WR�PDMRU�ZDJH�SUHPLD²SDUWLFXODUO\�UHODWHG�WR�WKH�UROH�RI�JHRJUDSK\�

,9��6NLOO�9DULDWLRQ�$FURVV�$UHDV�DQG�(DUQLQJV�9DULDELOLW\

7KH SULRU DQDO\VLV GHPRQVWUDWHG WKH VXEVWDQWLDO YDULDWLRQ LQ VNLOOV DVVRFLDWHG ZLWK FROOHJH

PDMRUV� DJJUHJDWHG DFURVV DOO \HDUV DQG ODERU PDUNHWV� +RZHYHU� WKH XQLYHUVDOLW\ DQG JUDQXODULW\

RI WKH %*7 GDWD DOVR HQDEOH XV WR DQDO\]H PDMRU�VSHFLILF YDULDWLRQ DFURVV VSDFH� JHRJUDSKLF VNLOO

YDULDWLRQ KDV EHHQ VKRZQ WR EH LPSRUWDQW IRU RFFXSDWLRQV �'HPLQJ 	 .DKQ� ������ ,Q WKLV

VHFWLRQ� ZH TXDQWLI\ WKH H[WHQW RI YDULDELOLW\ LQ VNLOOV DVVRFLDWHG ZLWK HDFK PDMRU DFURVV DUHDV DQG

XVH WKLV YDULDELOLW\ WR H[DPLQH KRZ VNLOOV DQG PDMRUV UHODWH WR HDUQLQJV� 6XEVWDQWLDO YDULDWLRQ

DFURVV VSDFH LQ VNLOO GHPDQG IRU WKH VDPH PDMRU PD\ LQGLFDWH WKDW ORFDO SRVWVHFRQGDU\ SURYLGHUV

ZLOO�QHHG�WR�WDLORU�SURJUDP�FXUULFXOD�WR�VXLW�ORFDO�ODERU�PDUNHW�QHHGV�

$� *HRJUDSKLF�9DULDWLRQ�LQ�6NLOO�'HPDQG

)LJXUH �� GHSLFWV YDULDWLRQ DFURVV WKH PRUH WKDQ ��� 8�6� PLFURSROLWDQ DQG PHWURSROLWDQ

VWDWLVWLFDO DUHDV LQ WKH VKDUH RI MRE SRVWLQJV IRU %XVLQHVV PDMRUV WKDW VHHN FRJQLWLYH VNLOOV� $UHDV

ZLWK GDUNHU VKDGLQJ KDYH ODUJHU VKDUHV RI %XVLQHVV PDMRU DGV WKDW GHPDQG FRJQLWLYH VNLOOV�

&RQWUDVW -DVSHU� ,QGLDQD DQG /RQGRQ� .HQWXFN\� %RWK ORFDWLRQV KDYH VLPLODU TXDQWLWLHV RI MRE

SRVWLQJV IRU %XVLQHVV PDMRUV �a���±��� MRE SRVWLQJV�� +RZHYHU� LQ -DVSHU� URXJKO\ ��� RI MRE

SRVWLQJV IRU %XVLQHVV PDMRUV GHPDQG FRJQLWLYH VNLOOV FRPSDUHG WR RQO\ ��� LQ /RQGRQ� .<�

(YHQ WKRXJK WKHVH WZR ORFDOLWLHV DUH RQO\ D �±� KRXU GULYH DSDUW� HPSOR\HUV LQ WKHVH DUHDV

GHPDQG YHU\ GLIIHUHQW VNLOOV IURP %XVLQHVV PDMRUV� 1H[W� EHDP GRZQ WR 5RVZHOO� 10 DQG

QHDUE\ $QGUHZV� 7;� 7KHVH ORFDOHV GLIIHU LQ ERWK WKH TXDQWLW\ RI MRE SRVWLQJV WKDW OLVW %XVLQHVV

PDMRUV�DQG�WKH�SHUFHQWDJH�RI�WKRVH�MRE�SRVWLQJV�WKDW�GHPDQG�FRJQLWLYH�VNLOOV�

7DEOH � TXDQWLILHV WKH DPRXQW RI YDULDWLRQ LQ VNLOO GHPDQG FDSWXUHG E\ PDMRUV DQG SODFHV�

:H FRQVWUXFW PDMRU�06$ FHOOV FRQWDLQLQJ WKH VKDUH RI DGV VHHNLQJ HDFK VNLOO� 0DMRUV DFFRXQW IRU

WKH YDVW PDMRULW\ RI WKH YDULDWLRQ DFURVV WKHVH FHOOV±±PDMRU DFFRXQWV IRU DOPRVW ��� RI WKH

FURVV�FHOO YDULDWLRQ LQ GHPDQG IRU VRIWZDUH VNLOOV DQG WKUHH�TXDUWHUV RI WKH YDULDWLRQ IRU FXVWRPHU

VHUYLFH VNLOOV� 3ODFH DFFRXQWV IRU RQO\ �±��� RI WKH FURVV�FHOO YDULDWLRQ LQ VNLOO GHPDQG� 7KH
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UHPDLQLQJ� XQH[SODLQHG YDULDWLRQ LQ PDMRU�VSHFLILF VNLOO GHPDQG DFURVV DUHDV LV VXEVWDQWLDO±±XS

WR�����IRU�RUJDQL]DWLRQDO�DQG�FRPPXQLFDWLRQ�VNLOOV�

%� 6NLOO�'HPDQG�DQG�(DUQLQJV

,V WKLV YDULDWLRQ FRQVHTXHQWLDO LQ WHUPV RI ZDJHV" )LJXUH � VKRZHG VXEVWDQWLDO ZDJH

YDULDWLRQ DFURVV PDMRUV DQG DUHDV� :H QRZ H[DPLQH ZKHWKHU VXFK GLIIHUHQWLDOV DUH DVVRFLDWHG

ZLWK GLIIHUHQFHV LQ VNLOO GHPDQG� 5HWXUQLQJ WR WKH SUHYLRXV H[DPSOHV� LQ -DVSHU� ,1� WKH DYHUDJH

DGMXVWHG KRXUO\ HDUQLQJV DPRQJ %XVLQHVV PDMRUV LV ������� ZKLFK LV DERXW �� KLJKHU WKDQ WKH

DGMXVWHG KRXUO\ HDUQLQJV RI ������ LQ /RQGRQ� .<� D SODFH ZKHUH HPSOR\HUV GHPDQG UHODWLYHO\

OHVV FRJQLWLYH VNLOO RI %XVLQHVV PDMRUV� 7KH DYHUDJH DGMXVWHG KRXUO\ HDUQLQJV LQ $QGUHZV� 7;

�������� DUH ���� KLJKHU WKDQ LQ 5RVZHOO� 10� DOVR FRQVLVWHQW ZLWK WKH UHODWLYHO\ KLJKHU GHPDQG

IRU�FRJQLWLYH�VNLOOV�

7R V\VWHPDWLFDOO\ H[DPLQH ZKHWKHU VNLOO UHTXLUHPHQWV RQ MRE SRVWLQJV DUH UHODWHG WR

HDUQLQJV��ZH�HVWLPDWH�YDULDWLRQV�RI�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO�

Ո
ՓՔ�

ࡧ
՜ࡧɘ

Ղ

ʝ Ɲ
՜
ԿՌ՝ՂՔՒՕՕ

՜ՓՔ
ࡠ ƞ

Ք
ࡠ ƞ

Փ
ࡠ Ơ

ՓՔ

ZKHUH LV WKH ORJ RI PHDQ KRXUO\ HDUQLQJV ����� GROODUV� DPRQJ FROOHJH JUDGXDWHV LQ PDMRU NՈ
ՓՔ�

LQ 06$ M IURP WKH $&6� DQG LV D YHFWRU RI VNLOO GHPDQG LQ WKH PDMRU�06$ FHOOԿՌ՝ՂՔՒՕՕ
՜ՓՔ

PHDVXUHG E\ WKH VKDUH RI DGV WKDW OLVW HDFK VNLOO� 7KH FRHIILFLHQW LQGLFDWHV WKH DSSUR[LPDWHƝ
՜

KRXUO\ HDUQLQJV FKDQJH DVVRFLDWHG ZLWK D ����SHUFHQWDJH�SRLQW LQFUHDVH LQ WKH VKDUH RI MRE DGV

UHTXLULQJ WKH VNLOO� 7KH LQFOXVLRQ RI PDMRU � � RU 06$ � � IL[HG HIIHFWV LVRODWHV WKH DVVRFLDWLRQƞ
Ք

ƞ
Փ

EHWZHHQ VNLOOV DQG HDUQLQJV WKDW RFFXUV ZLWKLQ PDMRUV DQG 06$V� UHVSHFWLYHO\� :H ZHLJKW HDFK

REVHUYDWLRQ E\ WKH QXPEHU RI HPSOR\HG SHRSOH LQ HDFK FHOO XVLQJ SHUVRQ ZHLJKWV IURP WKH $&6�
��

:H UHSRUW UHVXOWV IURP RXU SUHIHUUHG VSHFLILFDWLRQ LQ 3DQHO $ RI 7DEOH �� 7KH ILUVW PRGHO�

LQ FROXPQ �� LQFOXGHV RQO\ WKH �� VNLOO FRPSRVLWHV DQG UHSRUWV WKH UDZ FRUUHODWLRQ EHWZHHQ VNLOO

�� $OWKRXJK ZH PRVWO\ IRFXV RQ ZHLJKWHG UHJUHVVLRQV� ZH DOVR HVWLPDWH PRGHOV LQ ZKLFK HDFK PDMRU�06$
FRPELQDWLRQ LV HTXDOO\ ZHLJKWHG� 8QZHLJKWHG HVWLPDWHV DUH JHQHUDOO\ FRQVLVWHQW ZLWK ZHLJKWHG HVWLPDWHV� ZLWK D IHZ
H[FHSWLRQV�WKDW�ZH�GLVFXVV�EHORZ�
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GHPDQG DQG ORJ PHDQ KRXUO\ HDUQLQJV LQ D PDMRU�06$ FHOO� 6NLOO GHPDQG LV KLJKO\ FRUUHODWHG

ZLWK HDUQLQJV� 0DMRU�06$ FHOOV ZLWK KLJK GHPDQG IRU FRJQLWLYH� ILQDQFLDO� DQG SURMHFW

PDQDJHPHQW VNLOOV KDYH PXFK KLJKHU KRXUO\ HDUQLQJV WKDQ WKRVH ZLWK ORZ GHPDQG IRU VXFK

VNLOOV� $ ���SHUFHQWDJH�SRLQW LQFUHDVH LQ WKH VKDUH RI DGV GHPDQGLQJ FRJQLWLYH VNLOOV LV DVVRFLDWHG

ZLWK D �� LQFUHDVH LQ DYHUDJH ZDJHV� *UHDWHU GHPDQG IRU SHRSOH PDQDJHPHQW� VRFLDO� DQG EDVLF

FRPSXWHU VNLOOV �FRQGLWLRQDO RQ RWKHU VNLOOV� DUH QHJDWLYHO\ FRUUHODWHG ZLWK HDUQLQJV� 7KHVH WUDLWV

PD\ EH PDUNHUV IRU ORZHU�SDLG RFFXSDWLRQV� &ROOHFWLYHO\ WKH �� VNLOO FRPSRVLWHV H[SODLQ ��� RI

WKH ZDJH YDULDWLRQ DFURVV 06$�PDMRU FHOOV DQG DUH MRLQWO\ VWDWLVWLFDOO\ VLJQLILFDQW DW D �� OHYHO

�)�VWDWLVWLF� �������S� �������

6SHFLILFDWLRQ ��� LQFOXGHV 06$ IL[HG HIIHFWV� DFFRXQWLQJ IRU DQ\ V\VWHPDWLF SD\ RU

FRVW�RI�OLYLQJ GLIIHUHQFHV WKDW FRUUHODWH ZLWK WKH VNLOO FRQWHQW RI MREV DFURVV DUHDV� ,I LQ FHUWDLQ

06$V HPSOR\HHV DUH PRUH OLNHO\ WR ZRUN LQ WHDPV� HPSOR\HUV ZLOO GHPDQG PRUH VRFLDO VNLOOV

IURP DOO PDMRUV LQ WKH 06$� $OWHUQDWLYHO\� ILUPV PD\ OLVW PRUH VNLOO UHTXLUHPHQWV LQ FLWLHV WKDW

KDYH PRUH VNLOOHG ZRUNHUV �'HPLQJ 	 .DKQ� ������ 7KH LQFOXVLRQ RI 06$ IL[HG HIIHFWV

DFFRXQWV IRU WKHVH 06$�OHYHO DVSHFWV RI VNLOO GHPDQG DV ZHOO DV SD\ GLIIHUHQFHV WKDW DUH GXH WR

06$�ZLGH IDFWRUV LQFOXGLQJ FRVW RI OLYLQJ� 7KH LQFOXVLRQ RI 06$ IL[HG HIIHFWV GRHV QRW DOWHU WKH

RYHUDOO SDWWHUQV VHHQ LQ WKH UDZ GLIIHUHQFHV� &RJQLWLYH� ILQDQFLDO� DQG SURMHFW PDQDJHPHQW VNLOOV

DUH VWLOO DVVRFLDWHG ZLWK KLJKHU ZDJHV� :KLOH JHRJUDSKLF YDULDWLRQ LQ ZDJHV LV

LPSRUWDQW±±XQGHUVFRUHG E\ WKH QHDU GRXEOLQJ RI WKH H[SODLQHG YDULDWLRQ±±LW LV PRVWO\

XQFRUUHODWHG�ZLWK�VNLOO�GHPDQG�DPRQJ�RXU�VDPSOH�RI�ZRUNHUV�ZLWK�EDFKHORU¶V�GHJUHHV�

)LQDOO\� VSHFLILFDWLRQ ��� DGGV PDMRU IL[HG HIIHFWV� DEVRUELQJ DQ\ V\VWHPDWLF SD\

GLIIHUHQFHV DFURVV PDMRUV WKDW RFFXU LQ DOO ODERU PDUNHWV� )L[HG HIIHFWV IRU PDMRUV H[SODLQ D

FRQVLGHUDEOH VKDUH RI WKH YDULDWLRQ LQ FURVV�FHOO ZDJHV DQG JUHDWO\ GLPLQLVK WKH SUHGLFWLYH SRZHU

RI WKH LQGLYLGXDO VNLOO FRPSRVLWHV� 7KLV VXJJHVWV WKDW PDMRUV FDQ EH WKRXJKW RI DV SRUWDEOH

EXQGOHV RI VNLOO FRPSRVLWHV� 2QFH ZH DFFRXQW IRU PDMRU DQG 06$� WKH UHPDLQLQJ YDULDWLRQ LQ

VNLOO GHPDQG PHDVXUHG E\ WKH VNLOO FRPSRVLWHV H[SODLQV UHODWLYHO\ OLWWOH DGGLWLRQDO ZDJH YDULDWLRQ

�)�VWDWLVWLF  ���� S  ������� $V 7DEOH � VKRZHG� WKLV LV QRW EHFDXVH WKHUH LV QR UHPDLQLQJ

YDULDWLRQ LQ VNLOO GHPDQG ZLWKLQ PDMRUV DFURVV DUHDV� RQH�WKLUG RI WKH YDULDWLRQ LQ GHPDQG IRU

FRJQLWLYH VNLOOV UHPDLQV LQ WKLV ILQDO UHJUHVVLRQ� EXW LWV OHYHO GRHV QRW V\VWHPDWLFDOO\ FRUUHODWH
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ZLWK HDUQLQJV� 7KH RQO\ UHPDLQLQJ VWDWLVWLFDOO\ VLJQLILFDQW VNLOO�ZDJH FRUUHODWLRQ LV WKDW GHPDQG

IRU EDVLF FRPSXWHU VNLOOV LV DVVRFLDWHG ZLWK ORZHU ZDJHV� 7KLV DVVRFLDWLRQ LV VPDOO LQ PDJQLWXGH�

D �� SHUFHQWDJH SRLQW LQFUHDVH LQ WKH VKDUH RI DGV GHVLULQJ EDVLF FRPSXWHU VNLOOV LV DVVRFLDWHG

ZLWK�D������GHFUHDVH�LQ�DYHUDJH�ZDJH�

3DQHO % RI 7DEOH � GHPRQVWUDWHV WKH UREXVWQHVV RI WKHVH UHVXOWV� :H UHSRUW RQO\

VSHFLILFDWLRQV WKDW LQFOXGH 06$ IL[HG HIIHFWV� DQDORJRXV WR VSHFLILFDWLRQV ��� DQG ��� LQ 3DQHO $�

6SHFLILFDWLRQV ��� DQG ��� DGMXVW ZDJHV IRU LQGLYLGXDO�OHYHO GHPRJUDSKLFV �DJH� VH[� UDFH� EHIRUH

DJJUHJDWLQJ XS WR WKH PDMRU�06$ FHOO OHYHO� 6SHFLILFDWLRQV ��� DQG ��� ZHLJKW HDFK FHOO HTXDOO\�

6SHFLILFDWLRQV ��� DQG ��� FRPSXWH FHOO�OHYHO ZDJHV IRU ZRUNHUV XQGHU WKH DJH RI �� WR EHWWHU

UHIOHFW WKH ZDJHV RI UHFHQW FROOHJH JUDGXDWHV� 7KH ILQDO WZR VSHFLILFDWLRQV� ���� DQG ����� UHVWULFW

DQDO\VLV WR MRE DGV WKDW KDYH QR PRUH WKDQ PLQLPDO ZRUN H[SHULHQFH UHTXLUHG LQ RUGHU WR UHIOHFW

HQWU\�OHYHO VNLOO GHPDQG DPRQJ FROOHJH JUDGXDWHV� $FURVV DOO VSHFLILFDWLRQV� UHVXOWV DUH VLPLODU

DQG WKH TXDOLWDWLYH SLFWXUH GRHV QRW FKDQJH� 7KLV VXJJHVWV WKDW WKH VNLOO�ZDJH UHODWLRQVKLS ZH

GRFXPHQW LV QRW GULYHQ E\ GHPRJUDSKLFV� GHQVLW\ RI PDMRUV� DJH SURILOHV� RU GHPDQG IRU

H[SHULHQFH E\ PDMRU� 7KH EURDG SDWWHUQV KROG� VNLOO GHPDQG FDQ H[SODLQ DQ DSSUHFLDEOH VKDUH RI��

WKH FURVV�FHOO ZDJH YDULDWLRQ� EXW PRVW RI WKLV FDQ EH DFFRXQWHG IRU E\ PDMRU�VSHFLILF HIIHFWV�

&URVV�DUHD YDULDWLRQ LQ FRPSRVLWH VNLOO GHPDQG ZLWKLQ PDMRUV� DV GRFXPHQWHG LQ )LJXUHV ���

GRHV QRW FRUUHODWH ZLWK HDUQLQJV� $ FDYHDW� KRZHYHU� LV WKDW WKLV DQDO\VLV LV VLOHQW DERXW ZKHWKHU

YDULDWLRQ LQ LQGLYLGXDO VNLOOV ZLWKLQ PDMRUV DFURVV SODFHV±±DV RSSRVHG WR VNLOO FRPSRVLWHV±±

UHODWHV�WR�HDUQLQJV�

7KLV ILQGLQJ VWDQGV LQ FRQWUDVW WR 'HPLQJ DQG .DKQ ������� ZKR ILQG WKDW ORFDO HPSOR\HU

�FRPSRVLWH� VNLOO GHPDQG SUHGLFWV ZDJHV DFURVV DUHDV� HYHQ DIWHU FRQWUROOLQJ IRU RFFXSDWLRQ DQG

RWKHU FRQIRXQGHUV� ,Q SDUWLFXODU� ZH ILQG WKDW ERWK VRFLDO DQG FRJQLWLYH VNLOOV KDYH PLQLPDO��

DVVRFLDWLRQ ZLWK PDMRU HDUQLQJV SUHPLD� ZKLOH 'HPLQJ DQG .DKQ ������ ILQG WKDW WKHVH VNLOOV DUH

DVVRFLDWHG ZLWK DUHD�VSHFLILF RFFXSDWLRQDO ZDJH SUHPLD� 7KHLU UHVXOW VXJJHVWV FDXWLRQ LQ

�� :H DWWHPSW WR UHSOLFDWH 'HPLQJ DQG .DKQ ������ LQ $SSHQGL[ '� 'LIIHUHQFHV FDQ EH H[SODLQHG E\ VRPH
FRPELQDWLRQ RI VNLOO FODVVLILFDWLRQ PHWKRG �NH\ZRUG YV� KDQG�FRGLQJ WKH WRS ����� VNLOOV�� ZHLJKWLQJ� DQG PDQQHU RI
DJJUHJDWLRQ �RFFXSDWLRQ�06$ YV� PDMRU�06$�� ZLWK OLWWOH UROH IRU VDPSOH GLIIHUHQFHV� )XUWKHU� ZH FRQFOXGH WKDW
DVVRFLDWLRQV�EHWZHHQ�ZDJHV�DQG�VRFLDO�VNLOOV�DUH�HVSHFLDOO\�VHQVLWLYH�WR�WKHVH�GHFLVLRQV�

�� 8VLQJ�D�ZLGHU�H[SHULHQFH�ZLQGRZ����WR���\HDUV����WR����HWF���SURGXFHV�YHU\�VLPLODU�UHVXOWV��7KH�YDVW�PDMRULW\�RI�MRE
DGV�OLVW�PLQLPDO�H[SHULHQFH��1HDUO\�����UHTXLUH���\HDUV�RU�IHZHU��LQFOXGLQJ�����WKDW�GR�QRW�UHTXLUH�DQ\
H[SHULHQFH���DQG�RQO\����RI�DGV�VHHN�PRUH�WKDQ����\HDUV�RI�H[SHULHQFH�
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LQWHUSUHWLQJ RFFXSDWLRQV DV XQLIRUP EXQGOHV RI WDVNV� WKHUH UHPDLQV DPSOH YDULDWLRQ LQ VNLOO

GHPDQG DFURVV SODFH DQG ZLWKLQ RFFXSDWLRQ WKDW LV UHOHYDQW WR ZDJHV� ,Q FRQWUDVW� D ZRUNHU¶V

FROOHJH PDMRU FDQ PRUH UHDVRQDEO\ EH FRQVLGHUHG D SRUWDEOH EXQGOH RI VNLOOV� 'LIIHUHQFHV LQ VNLOO

GHPDQG ZLWKLQ PDMRUV PD\ KDSSHQ DW D PXFK PRUH JUDQXODU OHYHO WKDQ WKH OHYHO RI DJJUHJDWLRQ

FDSWXUHG E\ RXU VNLOO FRPSRVLWHV� )XUWKHU� WKHVH SDWWHUQV FRXOG DOVR LQGLFDWH GLIIHUHQWLDO VRUWLQJ RI

PDMRUV LQWR RFFXSDWLRQV DFURVV SODFHV� )RU LQVWDQFH� WHFKQRORJ\ MREV PD\ EH GLVSURSRUWLRQDWHO\

ILOOHG�E\�&RPSXWHU�6FLHQFH�PDMRUV�LQ�6LOLFRQ�9DOOH\�EXW�E\�%XVLQHVV�PDMRUV�LQ�6FUDQWRQ�

9��&RQFOXVLRQ

,Q WKLV SDSHU� ZH SURYLGH D FRPSUHKHQVLYH DFFRXQW RI WKH VNLOOV DVVRFLDWHG ZLWK FROOHJH

PDMRUV DV SHUFHLYHG E\ HPSOR\HUV DQG H[SUHVVHG LQ MRE DGV� 7KH FKRLFH RI ILHOG RI VWXG\ GXULQJ

FROOHJH LV RQH RI WKH PRVW GLUHFW ZD\V FROOHJH�HGXFDWHG LQGLYLGXDOV DFTXLUH VNLOOV DQG VLJQDO

FDSDELOLWLHV WR HPSOR\HUV� 7KXV� D PRUH WKRURXJK XQGHUVWDQGLQJ RI WKH UHODWLRQVKLS WKDW FRQMRLQV

PDMRUV��VNLOOV��DQG�MREV�VWDQGV�WR�LQIRUP�SROLF\�OHDGHUV�LQ�KLJKHU�HGXFDWLRQ�DQG�LQGXVWU\�

:H XVH GDWD IURP WKH QHDU XQLYHUVH RI RQOLQH MRE SRVWLQJV RYHU WKH SHULRG ����±���� WR

GHYHORS PHDVXUHV RI VNLOO DQG PDMRU VSHFLILFLW\ LQVSLUHG E\ WKH ORJLF RI ORFDWLRQ TXRWLHQWV �/4V�

IURP WKH OLWHUDWXUH RQ LQGXVWU\ FRQFHQWUDWLRQ� DV ZHOO DV PHDVXUHV EDVHG RQ FRVLQH VLPLODULW\ WR

FDSWXUH KLJK�GLPHQVLRQDO YHFWRUV RI VNLOOV� 7KHVH PHDVXUHV RI VNLOO DQG PDMRU VSHFLILFLW\

FRPSOHPHQW DQG H[WHQG UHFHQW GHYHORSPHQWV LQ WKLV VSDFH �H�J�� /HLJKWRQ 	 6SHHU� ����� /L�

/LQGH� 	 6KLPDR� ����� E\ IRFXVLQJ RQ VSHFLILF VNLOO GHPDQG PDQLIHVWHG LQ MRE DGV� WKHUHE\

DOORZLQJ XV WR FRPSXWH VXFK PHDVXUHV EDVHG RQ LQIRUPDWLRQ WKDW SUHFHGHV WKH HPSOR\PHQW

FKRLFHV RI LQGLYLGXDOV� D PRUH SUR[LPDWH DQG GLUHFW VLJQDO RI VNLOO GHPDQG LQGHSHQGHQW RI

RFFXSDWLRQDO�VRUWLQJ�

:H ILQG WKDW VRPH PDMRUV VXFK DV %XVLQHVV DQG (QJLQHHULQJ DUH JHQHUDO GXH WR WKH IDFW

WKDW GHPDQG IRU PRVW RI WKHLU FRPSRQHQW VNLOOV LV QHLWKHU XQGHU� QRU RYHU�FRQFHQWUDWHG DPRQJ

MRE DGV OLVWLQJ WKRVH PDMRUV� 2WKHU PDMRUV� VXFK DV 1XUVLQJ� DUH PRUH VSHFLILF LQ EHLQJ FORVHO\

DVVRFLDWHG�ZLWK�VNLOOV�WKDW�DUH�QRW�ZLGHO\�VRXJKW�LQ�WKH�ODERU�PDUNHW�IRU�FROOHJH�JUDGXDWHV�

0DSSLQJ VLPLODULWLHV DPRQJ PDMRUV EDVHG RQ RXU VNLOO GHPDQG PHDVXUHV KLJKOLJKWV WKH

IDFW WKDW FRPPRQ FODVVLILFDWLRQ V\VWHPV EDVHG RQ FXUULFXOD �VXFK DV &,3� PD\ QRW UHIOHFW VDOLHQW
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GLPHQVLRQV RI GLIIHUHQW ILHOGV RI VWXG\� 7KDW LV� D VWXGHQW FDQ GHYHORS SURMHFW PDQDJHPHQW VNLOOV

WKURXJK LQWHUDFWLRQV ZLWK D YDULHW\ RI VXEVWDQWLYH PDWHULDO²DQG PDMRUV WKDW GHYHORS VXFK VNLOOV

ZHOO DUH OLNHO\ WR KDYH VLPLODU ODERU PDUNHW SD\RIIV� +HQFH� RQH LPSOLFDWLRQ LV WKDW SROLF\PDNHUV

DQG KLJKHU HGXFDWLRQ OHDGHUV PD\ ZDQW WR DGRSW D EURDGHU DQG PRUH PXOWL�GLPHQVLRQDO YLHZ RI

KRZ FROOHJH PDMRUV UHODWH WR FRPSHWHQFLHV GHPDQGHG E\ WKH ODERU PDUNHWV PRVW UHOHYDQW IRU WKHLU

LQVWLWXWLRQV¶�JUDGXDWHV�

:H XVH LQIRUPDWLRQ RQ HDUQLQJV E\ PDMRU IURP WKH $&6 WR FKDUDFWHUL]H DVVRFLDWLRQV

EHWZHHQ PDMRUV� VNLOO GHPDQG� DQG HDUQLQJV DFURVV ORFDWLRQV� :H GRFXPHQW VXEVWDQWLDO YDULDWLRQ

DFURVV VSDFH LQ ERWK VNLOO GHPDQG DQG DYHUDJH HDUQLQJV E\ PDMRU� 'HVSLWH WKH IDFW WKDW YDULDWLRQ

LQ VNLOO GHPDQG UHPDLQV DIWHU DFFRXQWLQJ IRU PDMRU DQG JHRJUDSKLF ORFDWLRQ� ZH ILQG OLWWOH

HYLGHQFH WKDW VXFK UHPDLQLQJ YDULDWLRQ PHDQLQJIXOO\ FRUUHODWHV ZLWK YDULDWLRQ LQ HDUQLQJV� 7KLV

VXJJHVWV WKDW PDMRUV FDQ JHQHUDOO\ EH FRQFHSWXDOL]HG DV EXQGOHV RI DJJUHJDWH VNLOOV WKDW DUH IDLUO\

SRUWDEOH DFURVV DUHDV LQ ZD\V WKDW RFFXSDWLRQV DUH QRW� +RZHYHU� RXU DQDO\VLV OHDYHV RSHQ WKH

SRVVLELOLW\ WKDW D PRUH ILQH�JUDLQHG FDWHJRUL]DWLRQ RI VNLOOV²VXFK DV WKH WKRXVDQGV WKDW DUH

DYDLODEOH LQ MRE SRVWLQJV²FRXOG VWLOO PDWWHU IRU H[SODLQLQJ ZDJH YDULDWLRQ ZLWKLQ PDMRU DQG

DFURVV SODFH� )XUWKHU DQDO\VLV RI WKH GHWDLOHG GLPHQVLRQV RI VNLOO GHPDQG E\ FROOHJH PDMRU ZRXOG

DGG WR RXU XQGHUVWDQGLQJ RI ZRUNHU�HPSOR\HU PDWFKLQJ LQ WKH JURZLQJ ODERU PDUNHW IRU FROOHJH

JUDGXDWHV� DQG LW FRXOG DOVR SURYLGH EHWWHU SDWKZD\V IRU LQVWLWXWLRQV RI KLJKHU HGXFDWLRQ WR

GLIIHUHQWLDWH WKH VNLOO VHWV ZLWK ZKLFK WKH\ HTXLS SDUWLFXODU PDMRUV� )RU H[DPSOH� HIIRUWV WR DGMXVW

WKH VXSSO\ RI ZRUNHUV ZLWK SDUWLFXODU VNLOOV WR PHHW ORFDO HPSOR\PHQW QHHGV VKRXOG FRQVLGHU WKDW

WKH KLULQJ GHFLVLRQV RI ILUPV GHSHQG RQ WKHLU SHUFHSWLRQ RI WKH VNLOOV SRVVHVVHG E\ SDUWLFXODU

W\SHV�RI�ZRUNHUV�
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)LJXUH����0RVW�DQG�/HDVW�)UHTXHQWO\�'HPDQGHG�0DMRUV
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1RWHV� 6DPSOH LQFOXGHV DOO MRE DGV SRVWHG EHWZHHQ -DQXDU\ ���� DQG 0D\ ���� LQ PHWURSROLWDQ VWDWLVWLFDO DUHDV WKDW
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)LJXUH����&RPSDULVRQ�EHWZHHQ�0DMRU�6KDUH�LQ�$GV�YV��%$�&RPSOHWLRQV

1RWHV� )LJXUH SORWV WKH ORJ SHUFHQWDJH RI %*7 MRE SRVWLQJV OLVWLQJ HDFK PDMRU DJDLQVW WKH ORJ SHUFHQWDJH RI GHJUHHV
JUDQWHG��IURP�,3('V�GDWD��LQ�\HDUV�����������
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)LJXUH����6NLOO�&RPSRVLWHV��3HUFHQWDJH�RI�8QLTXH�-RE�3RVWLQJV�&RQWDLQLQJ�6NLOO�&RPSRVLWH

1RWHV� )LJXUH SORWV WKH SHUFHQWDJH RI %*7 MRE SRVWLQJV OLVWLQJ D VNLOO LQ HDFK RI �� VNLOO FRPSRVLWHV FRQVWUXFWHG IURP
WKH ���� PRVW IUHTXHQW VNLOOV� $ WZHOIWK FRPSRVLWH� ³XQFODVVLILHG�´ LV WKH VKDUH RI DGV FRQWDLQLQJ D VNLOO RXWVLGH WKH
���� PRVW IUHTXHQW� 2QO\ ���� RI SRVWLQJV OLVW QRQH RI RXU �� FRPSRVLWHV �H[FOXGLQJ ³XQFODVVLILHG´�� $FURVV MRE
SRVWLQJV��WKH�PHDQ�DQG�PHGLDQ�QXPEHU�RI�FRPSRVLWH�VNLOOV�OLVWHG�LV�ILYH��H[FOXGLQJ�³XQFODVVLILHG´��
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)LJXUH����'LVWULEXWLRQ�RI�$YHUDJH�:DJH�$FURVV�0DMRUV�DQG�$UHDV

1RWHV� 0HDQ KRXUO\ ZDJHV IRU HDFK PDMRU�06$ FHOO LQ WKH 8�6� DUH FRPSXWHG IURP WKH $PHULFDQ &RPPXQLW\
6XUYH\ ����±����� 6DPSOH LQFOXGHV RQO\ IXOO�WLPH� IXOO�\HDU� SULPH�DJH ZRUNHUV ZLWK H[DFWO\ D EDFKHORU
V GHJUHH�
)LJXUH LQFOXGHV WKH �� PDMRUV �RXW RI �� ZH FODVVLI\� ZLWK HVWLPDWHV LQ DW OHDVW ��� &%6$V �PHWURSROLWDQ DQG
PLFURSROLWDQ�DUHDV��
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)LJXUH����'LVWULEXWLRQ�RI�RI�6NLOO�&RQFHQWUDWLRQ�$FURVV�0DMRUV

$��)XOO�'LVWULEXWLRQ�IRU�)RXU�6NLOO�&RPSRVLWHV

%��6NLOOV�5DQNHG�E\�6SHFLILFLW\�WR�0DMRU

1RWHV� 3DQHO $ SORWV WKH GLVWULEXWLRQ RI ORFDWLRQ TXRWLHQWV �/4� DFURVV DOO �� XQLTXH PDMRUV IRU HDFK RI IRXU VNLOO
FRPSRVLWHV� $ /4 JUHDWHU WKDQ � LQGLFDWHV WKDW DGV ZLWK D JLYHQ PDMRU DUH PRUH OLNHO\ WR VHHN WKH VNLOO WKDQ DGV
RYHUDOO� 6DPSOH LQFOXGHV ���� PLOOLRQ PDMRU�DG FRPELQDWLRQV� 3DQHO % SORWV WKH �XQZHLJKWHG� VKDUH RI /4V WKDW DUH
ZLWKLQ�D�QDUURZ�UDQJH�RI����/RZHU�YDOXHV�LQGLFDWH�VNLOOV�WKDW�DUH�PRUH�PDMRU�VSHFLILF�
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)LJXUH����6NLOO�&RQFHQWUDWLRQ�IRU�$OO�0DMRUV

1RWHV��)LJXUH SORWV�WKH�ORFDWLRQ�TXRWLHQWV��/4��IRU ���VNLOO�FOXVWHUV�IRU����PDMRUV��$Q�/4�JUHDWHU�WKDQ���LQGLFDWHV
WKDW�DGV�ZLWK�D�JLYHQ�PDMRU�DUH�PRUH�OLNHO\�WR�VHHN�WKH�VNLOO�WKDQ�DGV�RYHUDOO��$Q�/4�OHVV�WKDQ���LQGLFDWHV WKDW�DGV
ZLWK�WKH�PDMRU�DUH�OHVV�OLNHO\�WR�VHHN�WKH�VNLOO�WKDQ�DGV�RYHUDOO�

33



)LJXUH����6NLOO�&RPSRVLWH�YV��6LPLODULW\�,QGH[�0HDVXUH�RI�&RQFHQWUDWLRQ

$� 8QZHLJKWHG

%� :HLJKWHG�E\�1XPEHU�RI�-RE�$GV

1RWHV� )LJXUH SORWV WKH UDQN RI �� PDMRUV XVLQJ WZR GLIIHUHQW PHDVXUHV RI VNLOO VLPLODULW\� 7KH \�D[LV SORWV WKH UDQN
RI PDMRUV IURP JHQHUDO �UDQN �� WR VSHFLILF �UDQN ���� 0DMRUV DUH UDQNHG DFFRUGLQJ WR WKH VXP RI WKH DEVROXWH
GHYLDWLRQ RI WKH PDMRU¶V �� /4V� IURP �� VXP�DEV�/4����� 7KH ;�D[LV SORWV WKH UDQN RI HDFK PDMRU XVLQJ WKH FRVLQH
VLPLODULW\ PHDVXUH FRQVWUXFWHG XVLQJ WKH ���� PRVW IUHTXHQW VNLOOV� ,Q SDQHO $� PDMRUV DUH XQZHLJKWHG� LQ 3DQHO %�
WKH�FLUFOH�VL]H�UHSUHVHQWV�WKH�QXPEHU�RI�MRE�SRVWLQJV�IRU�WKH�PDMRU�
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)LJXUH����6NLOO�6LPLODULW\�EHWZHHQ�(DFK�3DLU�RI�0DMRUV

1RWH� )LJXUHV SORWV WKH VLPLODULW\ PHDVXUH EHWZHHQ HDFK SDLU RI PDMRUV� 6LPLODULW\ EHWZHHQ PDMRUV LV FDOFXODWHG XVLQJ WKH FRVLQH VLPLODULW\ PHDVXUH DQG HDFK PDMRU¶V YHFWRU RI WKH
���� PRVW IUHTXHQW VNLOOV� &HOOV DUH FRORUHG DFFRUGLQJ WR WKH XQZHLJKWHG SHUFHQWLOHV RI WKH GLVWULEXWLRQ RI WKH VLPLODULW\ PHDVXUHV DFURVV DOO PDMRUV� 'DUNHU FHOOV UHSUHVHQW PDMRUV
WKDW DUH PRUH VLPLODU LQ WHUPV RI VNLOO GHPDQG� 6LPLODULW\ PHDVXUHV DW GLIIHUHQW SHUFHQWLOHV RI WKH GLVWULEXWLRQ DUH� �±��WK SHUFHQWLOH �VLPLODULW\  �±������ ��WK±��WK SHUFHQWLOH
�����±���������WK±��WK�SHUFHQWLOH������±���������WK±��WK�SHUFHQWLOH������±���������WK±��WK�SHUFHQWLOH������±������DQG�DERYH�WKH���WK�SHUFHQWLOH������±������
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)LJXUH����6NLOO�6LPLODULW\�,QGH[�YV��2FFXSDWLRQDO�0HDVXUH�RI�&RQFHQWUDWLRQ

1RWHV� )LJXUH SORWV WKH UDQN RI �� PDMRUV XVLQJ WZR GLIIHUHQW PHDVXUHV RI VNLOO VLPLODULW\� 7KH \�D[LV SORWV WKH UDQN
RI PDMRUV IURP JHQHUDO �UDQN �� WR VSHFLILF �UDQN ���� 0DMRUV DUH UDQNHG DFFRUGLQJ WR WKH VXP RI WKH DEVROXWH
GHYLDWLRQV RI WKH PDMRU¶V �� /4V IURP �� VXP�DEV�/4����� 7KH ;�D[LV SORWV WKH UDQN RI HDFK PDMRU XVLQJ WKH
SHUFHQWDJH RI UHFHQW FROOHJH JUDGXDWHV IRXQG LQ WKH ILYH PRVW IUHTXHQW RFFXSDWLRQV IRU WKH PDMRU DV PHDVXUHG LQ WKH
$PHULFDQ &RPPXQLW\ 6XUYH\ �$&6�� 0DMRUV ZLWK D ORZHU SHUFHQWDJH RI UHFHQW JUDGXDWHV LQ WKH WRS ILYH RFFXSDWLRQV
DUH�FRQVLGHUHG�PRUH�JHQHUDO��&RUUHODWLRQ� ��������ZHLJKWHG�E\�QXPEHU�RI�MRE�SRVWLQJV��DQG��������XQZHLJKWHG��
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)LJXUH�����9DULDWLRQ�LQ�&RJQLWLYH�6NLOO�'HPDQG�$FURVV�06$V��%XVLQHVV�0DMRUV

1RWHV��)LJXUH�SORWV�WKH�SHUFHQWDJH�RI�D�PHWUR�RU�PLFUR�VWDWLVWLFDO�DUHD¶V�%XVLQHVV�PDMRU�MRE�SRVWLQJV�WKDW�UHTXLUH
FRJQLWLYH�VNLOOV�
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7DEOH����2FFXSDWLRQDO�'LVWULEXWLRQ�E\�6DPSOH

6DPSOH

$OO�3RVWLQJV $W�OHDVW���VNLOO (GXF� ���
$W�OHDVW���VNLOO

(GXF� ���
$W�OHDVW���VNLOO
$W�OHDVW���PDMRU

$QDO\VLV
(GXF� ���

$W�OHDVW���VNLOO
$W�OHDVW���PDMRU
,Q�0HWUR�&%6$V

��� ��� ��� ��� ���
&RXQW�RI�XQLTXH�DGV ����������� ����������� ���������� ���������� ����������
&RXQW�RI�XQLTXH�DG�PDMRU����GLJLW�
&,3� ���������� ����������
��RI�RULJLQDO�VDPSOH�UHPDLQLQJ ������ ������ ������ ������
([SHULHQFH�/HYHO ����� ����� �����

2FFXSDWLRQ
0DQDJHPHQW����� ������ ������ ������ ������ ������
%XVLQHVV�)LQDQFLDO����� ����� ����� ������ ������ ������
&RPSXWHU�0DWK����� ������ ������ ������ ������ ������
$UFKLWHFWXUH�(QJLQHHULQJ����� ����� ����� ����� ����� �����
/LIH�3K\VLFDO�6RFLDO�6FLHQFH����� ����� ����� ����� ����� �����
&RPPXQLW\�6RFLDO�6HUYLFH����� ����� ����� ����� ����� �����
/HJDO����� ����� ����� ����� ����� �����
(GXFDWLRQ�7UDLQLQJ�/LEUDU\����� ����� ����� ����� ����� �����
$UWV�'HVLJQ�(QWHUWDLQPHQW����� ����� ����� ����� ����� �����
+HDOWKFDUH�3UDFWLWLRQHUV����� ������ ������ ����� ����� �����
+HDOWKFDUH�6XSSRUW����� ����� ����� ����� ����� �����
3URWHFWLYH�6HUYLFH����� ����� ����� ����� ����� �����
)RRG�3UHS�6HUYLQJ����� ����� ����� ����� ����� �����
%XLOGLQJ�&OHDQLQJ�0DLQWHQDQFH����� ����� ����� ����� ����� �����
3HUVRQDO�&DUH����� ����� ����� ����� ����� �����
6DOHV����� ������ ������ ����� ����� �����
2IILFH�$GPLQ�6XSSRUW����� ����� ������ ����� ����� �����
)DUPLQJ�)LVKLQJ�)RUHVWU\����� ����� ����� ����� ����� �����
&RQVWUXFWLRQ�([WUDFWLRQ����� ����� ����� ����� ����� �����
,QVWDOODWLRQ�0DLQWHQDQFH�5HSDLU����� ����� ����� ����� ����� �����
3URGXFWLRQ����� ����� ����� ����� ����� �����
7UDQVSRUWDWLRQ�0DWHULDO�0RYLQJ����� ����� ����� ����� ����� �����
0LOLWDU\����� ����� ����� ����� ����� �����
0LVVLQJ���� ����� ����� ����� ����� �����
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%XUQLQJ�*ODVV�7HFKQRORJLHV��%*7��MRE�SRVWLQJV�GDWD���2FFXSDWLRQV�DUH�WZR�GLJLW�6WDQGDUG�2FFXSDWLRQ�&ODVVLILFDWLRQ��62&��FRGHV�
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7DEOH����6NLOO�&RPSRVLWH�'HILQLWLRQ�DQG�([DPSOHV

6NLOO 'HILQLWLRQ ��VNLOOV�LQ�
WRS����� 7RS���VNLOOV .H\ZRUGV��VLPLODU�WR�'HPLQJ�	�.DKQ�

6RFLDO &RPPXQLFDWLQJ��SHUVXDGLQJ��RU�QHJRWLDWLQJ�ZLWK�RWKHUV��
ZKLFK�LQYROYHV�DGHSW�SUHVHQWDWLRQ�RU�H[FKDQJH�RI�
LQIRUPDWLRQ�DQG�SHUVSHFWLYHV�DV�ZHOO�DV�WKH�FDSDFLW\�WR�
DFFXUDWHO\�LQIHU�WKH�PRWLYDWLRQV�RI�RWKHUV�

�� &RPPXQLFDWLRQ�6NLOOV
7HDPZRUN���
&ROODERUDWLRQ
%XLOGLQJ�(IIHFWLYH�
5HODWLRQVKLSV

FRPPXQLFDWLRQ��WHDPZRUN��FROODERUDWLRQ��
QHJRWLDWLRQ��SUHVHQWDWLRQ

3HRSOH�
0DQDJHPHQW

6XSHUYLVLQJ��PRWLYDWLQJ��RU�GLUHFWLQJ�SHRSOH�LQWHUQDO�WR�WKH�
EXVLQHVV�WRZDUG�GHILQHG�JRDOV�

�� 6WDII�0DQDJHPHQW
/HDGHUVKLS
0HQWRULQJ

VXSHUYLVRU\��OHDGHUVKLS��PDQDJHPHQW��
PHQWRULQJ��VWDII

&RJQLWLYH $SSO\LQJ�DQDO\WLF��ORJLFDO��TXDQWLWDWLYH�RU�TXDOLWDWLYH�
UHDVRQLQJ��HYDOXDWLRQ��RU�FULWLFDO�WKLQNLQJ�WR�XQGHUVWDQG�
SDWWHUQV�DQG�VROYH�SUREOHPV�

��� 3UREOHP�6ROYLQJ
5HVHDUFK
&UHDWLYLW\

VROYLQJ��UHVHDUFK��DQDO\���WKLQNLQJ��PDWK��
VWDWLVWLFV��GHFLVLRQ

:ULWLQJ &RPSRVLQJ��GUDIWLQJ��DQG�HGLWLQJ�RI�ERRNV��SDSHUV��UHSRUWV��
UHOHDVHV��VFULSWV�DQG�RWKHU�WH[W�EDVHG�GRFXPHQWV��H[FOXGHV�
XQGHUZULWLQJ��ZKLFK�LV�FRJQLWLYH��

�� :ULWLQJ
:ULWWHQ�&RPPXQLFDWLRQ
(GLWLQJ

ZULWLQJ

&XVWRPHU�
6HUYLFH�&OLHQW�
PDQDJHPHQW

$WWUDFWLQJ��VROLFLWLQJ��PDLQWDLQLQJ��DQG�UHWDLQLQJ�FOLHQWV�DQG�
FXVWRPHUV��PRVW�IRUPV�RI�VDOHV�IDOO�KHUH�LI�WKHUH�LV�D�
SHUVRQDO�FRQWDFW��VDOHV�HQJLQHHULQJ�RU�DQDO\VLV�LV�FRJQLWLYH��

��� &XVWRPHU�6HUYLFH
6DOHV
&XVWRPHU�&RQWDFW

FXVWRPHU��VDOHV��FOLHQW��SDWLHQW

2UJDQL]DWLRQ 2UJDQL]LQJ��SODQQLQJ��PDQDJLQJ��DQG�H[SHGLWLQJ�PHHWLQJV��
FRQIHUHQFHV��HYHQWV��DQG�RWKHU�WLPH�VHQVLWLYH�DFWLYLWLHV��EXW�
QRW�ORJLVWLFV�RU�VXSSO\�FKDLQV��ZKLFK�DUH�SURMHFW�
PDQDJHPHQW���DELOLW\�WR�EDODQFH�DQG�SULRULWL]H�DPRQJ�
FRPSHWLQJ�GHPDQGV��DSSRUWLRQ�ZRUN��DQG�PHHW�GHDGOLQHV�

�� 3ODQQLQJ
2UJDQL]DWLRQDO�6NLOOV
'HWDLO�2ULHQWHG

RUJDQL]HG��GHWDLO�RULHQWHG��PXOWLWDVNLQJ��
WLPH�PDQDJHPHQW��PHHWLQJ�GHDGOLQHV��
HQHUJHWLF

&RPSXWHU *HQHUDO�FRPSXWHU�WDVNV�DQG�NQRZOHGJH��LQFOXGLQJ�06�
2IILFH�DQG�UHODWHG�IURQWOLQH�FRPSXWHU�VXSSRUW��H[FOXGHV�
FRPSXWHU�HQJLQHHULQJ��KDUGZDUH��GHVLJQ��DQG�RWKHU�
VSHFLDOL]HG�WDVNV�

�� 0LFURVRIW�([FHO
0LFURVRIW�2IILFH
&RPSXWHU�/LWHUDF\

FRPSXWHU��VSUHDGVKHHWV��PLFURVRIW�H[FHO��
SRZHUSRLQW��PLFURVRIW�RIILFH��PLFURVRIW�
ZRUG

6RIWZDUH 8VH�RU�GHVLJQ�RI�DQ\�VSHFLDOL]HG�VRIWZDUH��DV�ZHOO�DV�DQ\�
FRPSXWHU�KDUGZDUH�GHVLJQ�DQG�HQJLQHHULQJ��DQG�FRPSXWHU�
VHFXULW\�RU�QHWZRUN�PDQDJHPHQW�

��� 64/
6RIWZDUH�'HYHORSPHQW
2UDFOH

6NLOO�LV�FDWHJRUL]HG�DV�VRIWZDUH�E\�%*7

)LQDQFLDO 3UHSDULQJ�RU�DXGLWLQJ�SD\UROO��EXGJHWV��DFFRXQWLQJ�RU�WD[�
GRFXPHQWV��DQG�ILQDQFLDO�UHSRUWV�DQG�VWDWHPHQWV��H[FOXGHV�
ILQDQFLDO�WUDGLQJ��VRFLDO���ILQDQFLDO�HQJLQHHULQJ��RU�
TXDQWLWDWLYH�ILQDQFLDO�DQDO\VLV��ERWK�FRJQLWLYH�����WKH�
GLVWLQFWLRQ�LV�WKDW�WKH�ILQDQFLDO�FRPSRVLWH�FDSWXUHV�KLJKO\�
SUHVFULEHG�DQG�UXOHV�EDVHG�DFWLYLWLHV�WKDW�DUH�RIWHQ�DQFLOODU\�
WR�PDLQ�DFWLYLWLHV��XQOHVV�WKH�PDLQ�DFWLYLW\�LV�
DXGLWLQJ�DFFRXQWLQJ��

�� %XGJHWLQJ
$FFRXQWLQJ
3URFXUHPHQW

EXGJHWLQJ��DFFRXQWLQJ��ILQDQFH��FRVW

3URMHFW�
0DQDJHPHQW

2UFKHVWUDWLQJ��RYHUVHHLQJ��RU�GLUHFWLQJ�SURJUDPV��SURMHFWV��
SURFHVVHV��DQG�RSHUDWLRQV����WKH�GLVWLQFWLRQ�ZLWK�SHRSOH�DQG�
FOLHQW�PDQDJHPHQW�LV�WKDW�WKH�HPSKDVLV�KHUH�LV�QRW�RQ�
SHRSOH��EXW�UDWKHU�RQ�WKH�VXEVWDQFH�RI�WKH�SODQV�DQG�
DFWLYLWLHV�H[HFXWHG�E\�SHRSOH�

��� 3URMHFW�0DQDJHPHQW
4XDOLW\�$VVXUDQFH�DQG�
&RQWURO
%XVLQHVV�3URFHVV

SURMHFW�PDQDJHPHQW

2WKHU +LJKO\�GLVFLSOLQH�VSHFLILF�VNLOOV��RIWHQ�LQ�KHDOWK��RU�SK\VLFDO�
VNLOOV�WKDW�GR�QRW�UHDGLO\�JHQHUDOL]H�WR�RWKHU�WDVNV

��� 3K\VLFDO�$ELOLWLHV
5HWDLO�,QGXVWU\�.QRZOHGJH
5HSDLU
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7DEOH����6KDUH�RI�$GV�IRU�6HOHFW�0DMRUV�,QGLFDWLQJ�'HPDQG�IRU�(DFK�6NLOO�&RPSRVLWH

0DMRU
0DMRU�
FRGH�
�&,3�

&RJQLWLYH 6RFLDO 3URMHFW�
0QJW

2UJDQL]D
WLRQDO 6RIWZDUH &XVWRPHU�

6HUYLFH &RPSXWHU )LQDQFLDO :ULWLQJ 3HRSOH�
0QJW

&RPPXQLFDWLRQV�
�LQFOXGHG�LQ�
6RFLDO�

2WKHU�
6NLOOV��!�
WRS������

2WKHU�
6NLOOV����
WRS������

$OO�SRVWLQJV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
-RXUQDOLVP ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���
&RPSXWHU�	�,QIR�6FLHQFH ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7HDFKHU�(GXFDWLRQ ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
0HFKDQLFDO�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)RUHLJQ�/DQJ�	�/LQJXLVWLFV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
(QJOLVK��/LEHUDO�$UWV��+XPDQLWLHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%LRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3XEOLF�$GPLQLVWUDWLRQ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
(FRQRPLFV ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RFLRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3XEOLF�+HDOWK ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1XUVLQJ ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
$FFRXQWLQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%XVLQHVV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

0LQLPXP ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
0D[LPXP ���� ��� ���� ��� ���� ��� ��� ��� ���� ��� ��� ���� ����
0HDQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6WDQGDUG�'HYLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ���

1RWH��0HDQ�DQG�VWDQGDUG�GHYLDWLRQ�DUH�FDOFXODWHG�HTXDOO\�ZHLJKWLQJ����PDMRUV��PLQLPXP�DQG�PD[LPXP�DUH�DFURVV�DOO����PDMRUV�
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�GDWD�
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7DEOH����)UDFWLRQ�RI�9DULDWLRQ�LQ�6NLOO�&RQWHQW�([SODLQHG�E\�0DMRU�DQG�3ODFH

9DULDWLRQ�LQ�VNLOO�VKDUH�H[SODLQHG�E\���
0DMRU &%6$ 0DMRU�	�&%6$ 8QH[SODLQHG

&RJQLWLYH ���� ���� ���� ����
&RPSXWHU ���� ���� ���� ����

&XVWRPHU�VHUYLFH ���� ���� ���� ����
)LQDQFLDO ���� ���� ���� ����

2UJDQL]DWLRQDO ���� ���� ���� ����
3HRSOH�PJPW ���� ���� ���� ����
3URMHFW�PJPW ���� ���� ���� ����

6RFLDO ���� ���� ���� ����
&RPPXQLFDWLRQ�VNLOOV��LQFOXGHG�LQ�6RFLDO�DERYH� ���� ���� ���� ����

6RIWZDUH ���� ���� ���� ����
:ULWLQJ ���� ���� ���� ����

2WKHU��WRS������ ���� ���� ���� ����
8QFODVVLILHG��RXWVLGH�WRS������ ���� ���� ���� ����

1RWHV��7DEOH�UHSRUWV�5�VTXDUHGV�IURP�UHJUHVVLRQV�RI�WKH�VKDUH�RI�DGV�LQ�D�06$�PDMRU�FHOO�WKDW�PHQWLRQ�WKH�VNLOO�FRPSRVLWH�LQ�HDFK�URZ�RQ�
PDMRU�)(V��&%6$�)(V��DQG�ERWK�VHWV�RI�IL[HG�HIIHFWV��(DFK�URZ�UHSUHVHQWV�D�VHSDUDWH�UHJUHVVLRQ��5HVLGXDO�YDULDWLRQ�UHIOHFWV�YDULDWLRQ�LQ�VNLOO�
GHPDQG�ZLWKLQ�PDMRUV�DFURVV�DUHDV�DIWHU�QHWWLQJ�RXW�RYHUDOO�GLIIHUHQFHV�DFURVV�DUHDV��6DPSOH�LV�ZHLJKWHG�E\�WKH�QXPEHU�SHRSOH�DSSHDULQJ�LQ�
HDFK�06$�0DMRU�FHOO�IURP�WKH�$&6�
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�DQG�$PHULFDQ�&RPPXQLW\�6XUYH\�GDWD�
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7DEOH����5HODWLRQVKLS�EHWZHHQ�6NLOOV�DQG�06$�0DMRU�$YHUDJH�(DUQLQJV

3DQHO�$��%DVH�0RGHO 3DQHO�%��5REXVWQHVV
ORJ�UDZ�KRXUO\�LQFRPH� $GMXVWHG�LQFRPH 8QZHLJKWHG :DJHV�DJH���� $GV�H[SHULHQFH���WR��

��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ����
6KDUH�RI�DGV�UHTXLULQJ
&RJQLWLYH�VNLOOV �����


 �����
 �������� �����

 �������� �����


 ������ ������ ������ �����

 ������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
&RPSXWHU�VNLOOV ������

 ������� �������


 ������� �������


 ������� ������� ������

 �������


 �������� �������



������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
&XVWRPHU�VNLOOV ������ ������ ������ ����� ������ ����� ������ �����
 ������ ������ ������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
)LQDQFLDO�VNLOOV �����


 �����


 �������� �����

 ������� ������ ������ �����


 ������� �����


 �������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
2UJDQL]DWLRQDO�VNLOOV ������ ������

 �������� ������


 ������� ������


 ������� ������


 �������� ������


 �������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
3HRSOH�PDQDJHPHQW�VNLOOV ������


 ������


 ������� ������


 ������� ������


 ������� ������


 ������� ������


 �������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
3URMHFW�PDQDJHPHQW�VNLOOV �����


 �����


 ������ �����

 ������� �����


 ������ �����


 ������� �����


 �������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
6RFLDO�VNLOOV ������

 ������


 ������� ������


 ������ ������


 ������� ������


 �������� ������


 ��������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
6RIWZDUH�VNLOOV ���� ������� ����� ������� ������ ������ ������� ����� ������� ������� ������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
:ULWLQJ�VNLOOV �������� ������� �������� ������� �������� ������


 ������ ������ �������
 ������� ���������

������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
2WKHU�VNLOOV��WRS������ ������ ������� �������
 ������ �������
 ������� �������

 ������� �������
 ������� �������


������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
&RQVWDQW �����


 �����


 �����


 �����


 �����


 �����


 �����


 �����


 �����


 �����


 �����




������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

2EVHUYDWLRQV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
5�VTXDUHG ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
$JH�UHVWULFWLRQ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

:HLJKWV PDMRU�06$�
SHUZW

PDMRU�06$�
SHUZW

PDMRU�06$�
SHUZW

PDMRU�06$�
SHUZW

PDMRU�06$�
SHUZW QRQH QRQH PDMRU�06$�

SHUZW
PDMRU�06$�

SHUZW
PDMRU�06$�

SHUZW
PDMRU�06$�

SHUZW
0DMRU�)( 12 12 <(6 12 <(6 12 <(6 12 <(6 12 <(6
06$�)( 12 <(6 <(6 <(6 <(6 <(6 <(6 <(6 <(6 <(6 <(6
)�WHVW��DOO����VNLOOV� ����� ������ ����� ����� ����� ������ ���� ������ ����� ������ ����
)�WHVW�S�YDOXH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

1RWH��(DFK�REVHUYDWLRQ�LV�D�PDMRU�06$�FHOO�ZLWK�XQGHUO\LQJ�VDPSOH�UHVWULFWHG�WR�IXOO�WLPH��\HDU�URXQG�ZRUNHUV�ZKR�DUH�QRW�HQUROOHG�LQ�HGXFDWLRQ�DW�WKH�WLPH�RI�WKH�VXUYH\��6WDQGDUG�HUURUV�DUH�WZR�ZD\�FOXVWHUHG�E\�06$�DQG�PDMRU�
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�DQG�$PHULFDQ�&RPPXQLW\�6XUYH\�GDWD�
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$SSHQGL[�$��'HILQLQJ�0DMRU�&DWHJRULHV

7R DJJUHJDWH WKH DOPRVW ��� IRXU�GLJLW PDMRUV RI WKH &,3 WD[RQRP\ LQWR D VPDOOHU VHW RI

�� DJJUHJDWHG FDWHJRULHV �KHUHDIWHU UHIHUUHG WR DV ILQDO PDMRU�� ZH VWDUW ZLWK WKH &,3¶V

DJJUHJDWLRQ RI IRXU�GLJLW PDMRUV �FLS�� LQWR �� WZR�GLJLW PDMRU FRGHV �FLS��� :H RPLW IURP RXU

FDWHJRUL]DWLRQ �� WZR�GLJLW FDWHJRULHV WKDW DUH WUDGLWLRQDOO\ VXE�EDFFDODXUHDWH RU UHPHGLDO

SURJUDPV �,QWHUSHUVRQDO DQG 6RFLDO 6NLOOV �FLS� ���� %DVLF 6NLOOV DQG 'HYHORSPHQWDO�5HPHGLDO

(GXFDWLRQ ����� &LWL]HQVKLS $FWLYLWLHV ����� +HDOWK�5HODWHG .QRZOHGJH DQG 6NLOOV ����� 3HUVRQDO

$ZDUHQHVV DQG 6HOI�,PSURYHPHQW ����� +LJK 6FKRRO 	 6HFRQGDU\ 'LSORPDV DQG &HUWLILFDWHV

������ WKDW DUH SUHGRPLQDQWO\ SRVW�EDFFDODXUHDWH RU JUDGXDWH SURJUDPV �5HVLGHQF\ 3URJUDPV

������ WKDW DUH SUHGRPLQDQWO\ WUDGH�VSHFLILF DQG XVXDOO\ VXE�%$ �6FLHQFH

7HFKQRORJLHV�7HFKQLFLDQ ����� &RQVWUXFWLRQ 7UDGHV ����� 0HFKDQLF DQG 5HSDLU

7HFKQRORJLHV�7HFKQLFLDQV ����� 3UHFLVLRQ 3URGXFWLRQ ����� DQG 7UDQVSRUWDWLRQ DQG 0DWHULDOV

0RYLQJ ������ RU WKDW RSHUDWH LQ VHSDUDWH RU VSHFLILF ODERU PDUNHWV �0LOLWDU\ 6FLHQFH� /HDGHUVKLS�

DQG 2SHUDWLRQDO $UW ���� DQG 0LOLWDU\ 7HFKQRORJLHV DQG $SSOLHG 6FLHQFHV ������ 7RJHWKHU WKHVH

FDWHJRULHV FRPSULVH OHVV WKDQ �� RI DOO GHJUHHV JUDQWHG E\ IRXU�\HDU SRVWVHFRQGDU\ LQVWLWXWLRQV

RYHU WKH ����±���� SHULRG DQG DSSHDU RQ OHVV WKDQ ���� RI MRE SRVWLQJV LQ RXU DQDO\WLF VDPSOH�

)RU VLPLODU UHDVRQV ZH DOVR RPLW SDUWLFXODU IRXU�GLJLW PDMRUV �QRW DOUHDG\ LQ RPLWWHG WZR�GLJLW

FDWHJRULHV� WKDW DUH SULPDULO\ VXE�EDFFDODXUHDWH RU JUDGXDWH SURJUDPV� LQFOXGLQJ )XQHUDO 6HUYLFH

DQG 0RUWXDU\ 6FLHQFH ������� &RVPHWRORJ\ DQG 5HODWHG 3HUVRQDO *URRPLQJ 6HUYLFHV �������

0HGLFDO &OLQLFDO 6FLHQFHV�*UDGXDWH 0HGLFDO 6WXGLHV ������� &KLURSUDFWLF ������� DQG 'HQWLVWU\

�������

)RU WKH UHPDLQLQJ WZR�GLJLW FDWHJRULHV� ZH FDOFXODWH WKH WRWDO QXPEHU RI MRE SRVWLQJV

VKDUHG DPRQJ WKH IRXU�GLJLW PDMRUV FRQWDLQHG LQ WKH WZR�GLJLW FDWHJRU\� 7ZR�GLJLW PDMRU

FDWHJRULHV WKDW KDYH IHZ SRVWLQJV �OHVV WKDQ ����� RU DERXW ������ XQLTXH SRVWLQJV LQ RXU

VDPSOH� DUH DJJUHJDWHG WRJHWKHU DV GHVFULEHG EHORZ� )RU WKH ODUJH WZR�GLJLW PDMRU FDWHJRULHV ZH

PDNH D IHZ JHQHUDO DGMXVWPHQWV� )LUVW� ZH SXOO RXW VRPH IRXU�GLJLW PDMRUV WKDW DUH SDUWLFXODUO\

ODUJH LQ WHUPV RI MRE SRVWLQJV� )RU H[DPSOH� LQ WKH WZR�GLJLW FDWHJRU\ $UFKLWHFWXUH DQG 5HODWHG

6HUYLFHV �FLS� ���� WKH IRXU�GLJLW PDMRU $UFKLWHFWXUH �FLS� ����� DFFRXQWV IRU PRUH WKDQ KDOI RI

SRVWLQJV DQG GHJUHHV JUDQWHG IRU WKH WZR�GLJLW FDWHJRU\� :H WKXV VSOLW WKH WZR�GLJLW FDWHJRU\ LQWR

WKH WZR ILQDO PDMRU JURXSLQJV RI ��� $UFKLWHFWXUH DQG ��� 8UEDQ DQG 5HJLRQDO 3ODQQLQJ DQG

'HVLJQ� )RU WKH WZR�GLJLW JURXS 6RFLDO 6FLHQFHV �FLS� ���� ZH GLVDJJUHJDWH WKH IRXU�GLJLW PDMRUV
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RI 6RFLRORJ\ �FLS� ������ (FRQRPLFV �FLS� ������ DQG *HRJUDSK\ �FLS� ������ DOO RI ZKLFK

KDYH ODUJH QXPEHUV RI MRE SRVWLQJV DQG IRXU�\HDU GHJUHHV JUDQWHG GXULQJ ����±����� LQWR WKUHH

VHSDUDWH ILQDO PDMRUV� FRPELQH ,QWHUQDWLRQDO 5HODWLRQV DQG 1DWLRQDO 6HFXULW\ 6WXGLHV

�FLS� ����� DQG 3ROLWLFDO 6FLHQFH DQG *RYHUQPHQW �FLS� ����� LQWR DQRWKHU ILQDO PDMRU� DQG

DJJUHJDWH PRVW RI WKH UHPDLQLQJ IRXU�GLJLW PDMRUV LQWR D ILQDO PDMRU FDOOHG 2WKHU 6RFLDO

6FLHQFHV� $V D ILQDO H[DPSOH� WKH �� IRXU�GLJLW PDMRUV LQ WKH EURDG FDWHJRU\ RI (GXFDWLRQ DUH

JURXSHG LQWR WKUHH ILQDO PDMRU FDWHJRULHV� ��� 6SHFLDO (GXFDWLRQ DQG 7HDFKLQJ� ��� 7HDFKHU

(GXFDWLRQ��DQG�����2WKHU�(GXFDWLRQ�

,Q VRPH FDVHV� SXOOLQJ DQ LQGLYLGXDO IRXU�GLJLW PDMRU RXW RI D WZR�GLJLW FDWHJRU\ ZRXOG

UHVXOW LQ DQ DJJUHJDWLRQ RI WKH RWKHU UHPDLQLQJ IRXU�GLJLW PDMRUV ZLWK D UHODWLYHO\ VPDOO QXPEHU

RI MRE SRVWLQJV� ,Q WKHVH FDVHV� ZH GR QRW GLVDJJUHJDWH WKH WZR�GLJLW FDWHJRU\� LQVWHDG WKH

WZR�GLJLW FDWHJRU\ UHPDLQV D ILQDO PDMRU FDWHJRU\� )RU H[DPSOH� LQ WKH EURDG FDWHJRU\ RI )DPLO\

DQG &RQVXPHU 6FLHQFHV 	 +XPDQ 6FLHQFHV ����� WKH IRXU�GLJLW PDMRU +XPDQ 'HYHORSPHQW�

)DPLO\ 6WXGLHV� DQG 5HODWHG 6HUYLFHV ������ FRQVWLWXWHV RYHU ��� RI SRVWLQJV IRU WKH WZR�GLJLW

FDWHJRU\� DQG WKH HQWLUH WZR�GLJLW IDPLO\ EHFRPHV ILQDO PDMRU )DPLO\ DQG &RQVXPHU 6FLHQFH� ,Q

RWKHU FDVHV� DOWKRXJK LQGLYLGXDO IRXU�GLJLW PDMRUV KDYH ERWK D ODUJH QXPEHU RI SRVWLQJV DQG

GHJUHHV JUDQWHG� WKH IRXU�GLJLW PDMRUV DUH FRPPRQO\ FR�OLVWHG WRJHWKHU RQ MRE SRVWLQJV� :H

DJJUHJDWH WKHVH IRXU�GLJLW PDMRUV WRJHWKHU LQWR D ILQDO PDMRU� )RU H[DPSOH� ZLWKLQ WKH WZR� GLJLW

FDWHJRU\ RI &RPSXWHU DQG ,QIRUPDWLRQ 6FLHQFHV DQG 6XSSRUW 6HUYLFHV ���� WKH WKUHH PRVW

IUHTXHQWO\ RFFXUULQJ IRXU�GLJLW PDMRUV RI &RPSXWHU DQG ,QIRUPDWLRQ 6FLHQFH� JHQHUDO �������

&RPSXWHU 6FLHQFH ������� DQG ,QIRUPDWLRQ 6FLHQFHV�6WXGLHV ������ DUH RIWHQ OLVWHG RQ MRE

SRVWLQJV�WRJHWKHU�

)LQDOO\� WKHUH DUH D IHZ SDUWLFXODU WZR�GLJLW PDMRU FDWHJRULHV WKDW ZH VSOLW LQWR PRUH

QDUURZ ILQDO PDMRU FDWHJRULHV� EDVHG RQ VLPLODULW\ RI FRQWHQW RU ODERU PDUNHW RXWFRPHV� )RU

H[DPSOH� LQ WKH EURDG FDWHJRU\ RI (QJLQHHULQJ WKHUH DUH RYHU �� IRXU�GLJLW PDMRUV ZKLFK ZH

DJJUHJDWH LQWR �� ILQDO PDMRU FDWHJRULHV LQFOXGLQJ 0HFKDQLFDO (QJLQHHULQJ� &RPSXWHU

(QJLQHHULQJ� (OHFWULFDO (QJLQHHULQJ� DQG &LYLO (QJLQHHULQJ� 7KH �� IRXU�GLJLW PDMRUV ZLWKLQ WKH

WZR�GLJLW FDWHJRU\ +HDOWK 3URIHVVLRQV DQG 5HODWHG 3URJUDPV DUH DJJUHJDWHG LQWR ILQDO PDMRU

FDWHJRULHV�LQFOXGLQJ�$OOLHG�+HDOWK��0HQWDO�DQG�6RFLDO�+HDOWK�6HUYLFHV��DQG�1XUVLQJ�
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:H QH[W GHDO ZLWK WZR�GLJLW PDMRU FDWHJRULHV WKDW KDYH IHZ MRE SRVWLQJV� LQFOXGLQJ $UHD� (WKQLF�

&XOWXUDO DQG *HQGHU 6WXGLHV �FLS� ���� &RPPXQLFDWLRQV 7HFKQRORJLHV�7HFKQLFLDQV DQG 6XSSRUW

6HUYLFHV �FLS� ���� (QJOLVK /DQJXDJH DQG /LWHUDWXUH�/HWWHUV �FLS� ���� /LEHUDO $UWV DQG

6FLHQFHV� *HQHUDO 6WXGLHV +XPDQLWLHV �FLS� ���� +LVWRU\ �FLS� ��� DQG 0XOWL�,QWHUGLVFLSOLQDU\

6WXGLHV �FLS� ���� 7R ILQG WKH EHVW ILWWLQJ ILQDO PDMRU FDWHJRULHV IRU HDFK RI WKHVH� ZH FDOFXODWH

WKH VNLOO GLVWDQFH EHWZHHQ WKH JURXS DQG RWKHU IRXU�GLJLW PDMRUV� *HQHUDOO\� ZH XVH WKLV PHWKRG WR

ILQG IRU HDFK IRXU�GLJLW PDMRU WKH FORVHVW RWKHU IRXU�GLJLW PDMRUV� DQG DVVLJQ LW WR WKH VDPH ILQDO

PDMRU FDWHJRU\� 6SHFLILFDOO\� IRU HDFK PDMRU ZH FDOFXODWH WKH SURSRUWLRQ RI FDWHJRU\ SRVWLQJV IRU

HDFK RI � VNLOO FRPSRVLWHV � >� RI DGV ZLWK VNLOO V 	 PDMRUFDW F@�>� RI DGV ZLWK PDMRUFDW F@ � RQ

D VXE�VDPSOH RI RXU GDWD� :H WKHQ XVH WKH SURSRUWLRQV WR FDOFXODWH D PHDVXUH RI FRVLQH VLPLODULW\�

ZKHUH D DQG E DUH WZR GLIIHUHQW PDMRUV DQG DQG DUH WKH VKDUH RI PDMRU՜
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D¶V DQG PDMRU E¶V SRVWLQJV WKDW GHPDQG VNLOO FRPSRVLWH L� UHVSHFWLYHO\� )LQDOO\� IRU D JLYHQ PDMRU

ZH VRUW RWKHU PDMRUV EDVHG RQ KRZ VLPLODU VNLOO GHPDQG LV DFFRUGLQJ WR WKH FRVLQH VLPLODULW\

PHDVXUH� 8VLQJ WKLV PHWKRG� ZH GHFLGHG WR FRPELQH WKH WKUHH WZR�GLJLW PDMRUV RI (QJOLVK�

/LEHUDO $UWV DQG +XPDQLWLHV� DQG +LVWRU\ LQWR RQH ILQDO PDMRU� DQG WKH WZR�GLJLW FDWHJRU\ $UHD

6WXGLHV LQWR WKH ILQDO PDMRU 2WKHU 6RFLDO 6FLHQFHV� :H DOVR XVHG WKLV PHWKRG WR ILQG WKH PRVW

VLPLODU IRXU�GLJLW PDMRU IRU HDFK RI WKH PDMRUV LQ WKH IDLUO\ KHWHURJHQHRXV WZR�GLJLW JURXS RI

0XOWL�LQWHUGLVFLSOLQDU\ 6WXGLHV� $V D UHVXOW� ZH DJJUHJDWHG 6\VWHPV 6FLHQFH DQG 7KHRU\ ������

LQWR 0DQDJHPHQW ,QIRUPDWLRQ 6\VWHPV DQG 6FLHQFH ������� 0XVHRORJ\�0XVHXP 6WXGLHV ������

LQWR�/LEUDU\�6FLHQFH���������DQG�%HKDYLRUDO�6FLHQFHV��������LQWR�3V\FKRORJ\��������

Appendix A-3



$SSHQGL[�%��&RQVWUXFWLQJ�6NLOO�&RPSRVLWHV

:H LQLWLDOO\ IROORZHG WKH NH\ZRUG DSSURDFK RI 'HPLQJ DQG .DKQ ������ WR DOORFDWH

LQGLYLGXDO VNLOOV WR VNLOO FRPSRVLWHV� 2XU GHFLVLRQ WR UHDOORFDWH LQGLYLGXDO VNLOOV WR FRPSRVLWHV

VWHPPHG IURP WKUHH REVHUYDWLRQV DERXW WKH VNLOO�WR�FRPSRVLWH PDSSLQJV UHVXOWLQJ IURP WKH

NH\ZRUG�DSSURDFK�

)LUVW� VRPH RI WKH PRVW IUHTXHQWO\ OLVWHG VNLOOV GLG QRW IDOO LQWR DQ\ VNLOO FRPSRVLWH�

([DPSOHV LQFOXGH SODQQLQJ ���� RI SRVWLQJV�� RUJDQL]DWLRQDO VNLOOV ������ GHWDLO�RULHQWHG ������

VFKHGXOLQJ ������ EXLOGLQJ HIIHFWLYH UHODWLRQVKLSV ������ FUHDWLYLW\ ������ WURXEOHVKRRWLQJ ����

DQG�PXOWL�WDVNLQJ������

6HFRQG� RXU XVH RI WKH NH\ZRUG DSSURDFK PHDQW WKDW VRPH VNLOOV ZHUH PLVFODVVLILHG� 7KH

PRVW SURPLQHQW H[DPSOH LV WKH FDVH RI XVLQJ WKH NH\ZRUG ³PDQDJHPHQW´ WR DOORFDWH VNLOOV WR WKH

VNLOO FRPSRVLWH ³SHRSOH PDQDJHPHQW�´ 7KH WHUP ³PDQDJHPHQW´ FDSWXUHV D ZLGH YDULHW\ RI

JHQHUDO PDQDJHPHQW DFWLYLWLHV WKDW GR QRW VSHFLILFDOO\ SHUWDLQ WR +5 RU SHUVRQQHO� LQFOXGLQJ

DFFRXQW PDQDJHPHQW� SDLQ PDQDJHPHQW� RSHUDWLRQV PDQDJHPHQW� FDVH PDQDJHPHQW� DQG

PDQDJHPHQW FRQVXOWLQJ� $QRWKHU H[DPSOH ZDV FKDUDFWHU �RUJDQL]DWLRQDO� VNLOOV� ZKLFK ZDV

LQLWLDOO\ GHILQHG DV NH\ZRUGV ³RUJDQL]HG� GHWDLO�RULHQWHG� PXOWLWDVNLQJ� WLPH PDQDJHPHQW�

PHHWLQJ GHDGOLQHV� HQHUJHWLF´ DQG DV D UHVXOW PLVVHG WKH YHU\ FRPPRQ YDULDQW VNLOOV RI

³PXOWL�WDVNLQJ´�DQG�³RUJDQL]DWLRQDO�VNLOOV´�

7KLUG� WKH LOO�ILWWLQJ PDSSLQJ RI VNLOOV WR FRPSRVLWHV RFFXUUHG IRU VRPH RI WKH

PRVW�IUHTXHQW VNLOOV� ,Q WKH FDVH RI UHODWLYHO\ UDUH VNLOOV� PLVFODVVLILFDWLRQ RI LQGLYLGXDO VNLOOV FDQ

EH YLHZHG DV D IRUP RI PHDVXUHPHQW HUURU WKDW VKRXOG QRW KDYH D ODUJH LPSDFW RQ HPSLULFDO

UHVXOWV� +RZHYHU� VLQFH VRPH LQGLYLGXDO VNLOOV DUH VXIILFLHQWO\ FRPPRQ DQG JHW DVVLJQHG WR

FRPSRVLWHV WKDW VHHP LQFRUUHFW D SULRUL� ZH EHOLHYH PLVFODVVLILFDWLRQ PD\ ELDV WKH LQWHUSUHWDWLRQ

RI D JLYHQ VNLOO FRPSRVLWH� 7KXV� ZH IRFXV RQ UHDOORFDWLQJ WKH LQGLYLGXDO VNLOOV WKDW DSSHDU ZLWK

WKH�KLJKHVW�IUHTXHQF\�

:H XVH WKH IROORZLQJ SURFHGXUH WR PDS WKH ����� PRVW IUHTXHQW LQGLYLGXDO VNLOOV OLVWHG RQ

MRE SRVWLQJV WKDW GHPDQG D EDFKHORU¶V GHJUHH WR �� VNLOO FRPSRVLWH FDWHJRULHV� �7KH �����WK PRVW

IUHTXHQW VNLOO DSSHDUV RQ ���� RI MRE SRVWLQJV WKDW GHPDQG �� \HDUV RI HGXFDWLRQ�� )LUVW� IRU HDFK

LQGLYLGXDO VNLOO� WZR GLIIHUHQW LQGLYLGXDOV RQ WKH UHVHDUFK WHDP LQGHSHQGHQWO\ DVVLJQHG WKH VNLOO WR

RQH RI WKH �� FDWHJRULHV DFFRUGLQJ WR WKH GHILQLWLRQ RI WKH VNLOO FDWHJRULHV VKRZQ EHORZ� ,Q

URXJKO\ ��� RI FDVHV� WZR LQGLYLGXDOV DVVLJQHG DQ LQGLYLGXDO VNLOO WR GLIIHUHQW VNLOO FRPSRVLWHV�
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)RU WKH �� PRVW IUHTXHQW VNLOOV LQ ZKLFK LQGLYLGXDO FRGLQJ WR FRPSRVLWHV GLIIHUHG� ZH GLVFXVVHG

DV D JURXS ZKLFK VNLOO FRPSRVLWH ZRXOG EH PRVW ILWWLQJ� :H WKHQ UHILQHG RXU VNLOO FRPSRVLWLRQ

GHILQLWLRQV� DQG SDLUV RI LQGLYLGXDOV UHYLVLWHG DQG UHVROYHG FDVHV LQ ZKLFK D VLQJOH VNLOO ZDV

DVVLJQHG WR PXOWLSOH VNLOO FRPSRVLWHV� $IWHU WKLV VWHS WKHUH UHPDLQHG URXJKO\ �� LQGLYLGXDO VNLOOV

WKDW SDLUV RI UHYLHZHUV VWLOO EHOLHYHG FRXOG ILW LQWR PXOWLSOH FDWHJRULHV� :H DOORFDWHG WKHVH VNLOOV WR

D VLQJOH VNLOO FRPSRVLWH E\ FRQVXOWLQJ WKH RFFXSDWLRQ GLVWULEXWLRQ RI DGV OLVWLQJ WKH VNLOO� 7DEOH �

GLVSOD\V WKH ILQDO QXPEHU RI LQGLYLGXDO VNLOOV� DQG WKH WKUHH PRVW IUHTXHQW VNLOOV� DOORFDWHG WR HDFK

VNLOO FRPSRVLWH� $SSHQGL[ 7DEOH $� VKRZV WKH DVVLJQHG VNLOO FRPSRVLWH IRU WKH �� PRVW

IUHTXHQWO\�OLVWHG�VNLOOV�

6NLOO�&RPSRVLWH�'HILQLWLRQV�

Ɣ 6RFLDO� &RPPXQLFDWLQJ� SHUVXDGLQJ� RU QHJRWLDWLQJ ZLWK RWKHUV� ZKLFK LQYROYHV DGHSW

SUHVHQWDWLRQ RU H[FKDQJH RI LQIRUPDWLRQ DQG SHUVSHFWLYHV DV ZHOO DV WKH FDSDFLW\ WR

DFFXUDWHO\�LQIHU�WKH�PRWLYDWLRQV�RI�RWKHUV�

Ɣ 3HRSOH 0DQDJHPHQW� 6XSHUYLVLQJ� PRWLYDWLQJ� RU GLUHFWLQJ SHRSOH LQWHUQDO WR WKH

EXVLQHVV�WRZDUG�GHILQHG�JRDOV�

Ɣ &RJQLWLYH� $SSO\LQJ DQDO\WLF� ORJLFDO� TXDQWLWDWLYH RU TXDOLWDWLYH UHDVRQLQJ� HYDOXDWLRQ�

RU�FULWLFDO�WKLQNLQJ�WR�XQGHUVWDQG�SDWWHUQV�DQG�VROYH�SUREOHPV�

Ɣ :ULWLQJ� &RPSRVLQJ� GUDIWLQJ� DQG HGLWLQJ RI ERRNV� SDSHUV� UHSRUWV� UHOHDVHV� VFULSWV DQG

RWKHU�WH[W�EDVHG�GRFXPHQWV��H[FOXGHV�XQGHUZULWLQJ��ZKLFK�LV�FRJQLWLYH��

Ɣ &XVWRPHU 6HUYLFH�&OLHQW PDQDJHPHQW� $WWUDFWLQJ� VROLFLWLQJ� PDLQWDLQLQJ� DQG

UHWDLQLQJ FOLHQWV DQG FXVWRPHUV� PRVW IRUPV RI VDOHV IDOO KHUH LI WKHUH LV D SHUVRQDO FRQWDFW

�VDOHV�HQJLQHHULQJ�RU�DQDO\VLV�LV�FRJQLWLYH��

Ɣ 2UJDQL]DWLRQ� 2UJDQL]LQJ� SODQQLQJ� PDQDJLQJ� DQG H[SHGLWLQJ PHHWLQJV� FRQIHUHQFHV�

HYHQWV� DQG RWKHU WLPH�VHQVLWLYH DFWLYLWLHV� EXW QRW ORJLVWLFV RU VXSSO\ FKDLQV �ZKLFK DUH

SURMHFW PDQDJHPHQW�� DELOLW\ WR EDODQFH DQG SULRULWL]H DPRQJ FRPSHWLQJ GHPDQGV�

DSSRUWLRQ�ZRUN��DQG�PHHW�GHDGOLQHV�

Ɣ &RPSXWHU� *HQHUDO FRPSXWHU WDVNV DQG NQRZOHGJH� LQFOXGLQJ 06 2IILFH DQG UHODWHG

IURQWOLQH FRPSXWHU VXSSRUW� H[FOXGHV FRPSXWHU HQJLQHHULQJ� KDUGZDUH� GHVLJQ� DQG RWKHU

VSHFLDOL]HG�WDVNV�
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Ɣ 6RIWZDUH� 8VH RU GHVLJQ RI DQ\ VSHFLDOL]HG VRIWZDUH� DV ZHOO DV DQ\ FRPSXWHU KDUGZDUH

GHVLJQ�DQG�HQJLQHHULQJ��DQG�FRPSXWHU�VHFXULW\�RU�QHWZRUN�PDQDJHPHQW�

Ɣ )LQDQFLDO� 3UHSDULQJ RU DXGLWLQJ SD\UROO� EXGJHWV� DFFRXQWLQJ RU WD[ GRFXPHQWV� DQG

ILQDQFLDO UHSRUWV DQG VWDWHPHQWV� H[FOXGHV ILQDQFLDO WUDGLQJ �VRFLDO�� ILQDQFLDO

HQJLQHHULQJ� RU TXDQWLWDWLYH ILQDQFLDO DQDO\VLV �ERWK FRJQLWLYH�²WKH GLVWLQFWLRQ LV WKDW WKH

ILQDQFLDO FRPSRVLWH FDSWXUHV KLJKO\ SUHVFULEHG DQG UXOHV�EDVHG DFWLYLWLHV WKDW DUH RIWHQ

DQFLOODU\�WR�PDLQ�DFWLYLWLHV��XQOHVV�WKH�PDLQ�DFWLYLW\�LV�DXGLWLQJ�DFFRXQWLQJ��

Ɣ 3URMHFW 0DQDJHPHQW� 2UFKHVWUDWLQJ� RYHUVHHLQJ� RU GLUHFWLQJ SURJUDPV� SURMHFWV�

SURFHVVHV� DQG RSHUDWLRQV²WKH GLVWLQFWLRQ ZLWK SHRSOH DQG FOLHQW PDQDJHPHQW LV WKDW WKH

HPSKDVLV KHUH LV QRW RQ SHRSOH� EXW UDWKHU RQ WKH VXEVWDQFH RI WKH SODQV DQG DFWLYLWLHV

H[HFXWHG�E\�SHRSOH�

Ɣ 2WKHU� +LJKO\ GLVFLSOLQH�VSHFLILF VNLOOV �RIWHQ LQ KHDOWK� RU SK\VLFDO VNLOOV WKDW GR QRW

UHDGLO\�JHQHUDOL]H�WR�RWKHU�WDVNV�
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$SSHQGL[�&��+DQG�&RGHG�YV��.H\ZRUG�6NLOO�&RPSRVLWHV

2XU SUHIHUUHG DSSURDFK WR FODVVLI\LQJ VNLOOV ZDV WR DVVLJQ E\ KDQG WKH ����� PRVW

IUHTXHQW VNLOOV� DV GHVFULEHG DERYH� 7KLV $SSHQGL[ GHVFULEHV WKH VHQVLWLYLW\ RI RXU DSSURDFK WR

WKH�DOWHUQDWLYH�RI�XVLQJ�WKH�NH\ZRUGV�GLVSOD\HG�LQ�7DEOH���WR�LGHQWLI\�VNLOO�FRPSRVLWHV�

$� &RYHUDJH

)RU DOO FRPSRVLWHV H[FHSW VRIWZDUH DQG SHRSOH PDQDJHPHQW� WKH VKDUH RI DGV DVVLJQHG WR

WKH FRPSRVLWH LQFUHDVHV ZLWK RXU DSSURDFK� $ERXW � LQ ��� SRVWLQJV GR QRW OLVW DQ\ RI RXU ��

FRPSRVLWHV� WKLV ILJXUH ZDV FORVHU WR � LQ �� EDVHG RQ WKH NH\ZRUG DSSURDFK� ZKLFK FRYHUHG RQO\

� FRPSRVLWHV� 1RWDEO\� WKH NH\ZRUG DSSURDFK FDSWXUHG RQO\ ��� RI WKH ���� PRVW IUHTXHQW

VNLOOV� ZKLOH RXU SUHIHUUHG DSSURDFK FODVVLILHV DOO ����� 3UHIHUUHG FRPSRVLWHV DUH QRZ PXWXDOO\

H[FOXVLYH� XQGHU WKH NH\ZRUG DSSURDFK� DERXW ��� LQGLYLGXDO VNLOOV IHOO LQWR PRUH WKDQ RQH

FRPSRVLWH ���� RI WKHVH LQYROYH VRIWZDUH� DQG ��� LQYROYH FXVWRPHU VHUYLFH� SHRSOH

PDQDJHPHQW��DQG�FRJQLWLYH��

7KH FRPSRVLWHV XQGHU RXU SUHIHUUHG DSSURDFK FDSWXUH D GLIIHUHQW QXPEHU RI LQGLYLGXDO�

GHWDLOHG VNLOOV WKDQ GRHV WKH NH\ZRUG DSSURDFK� 8QGHU WKH ODWWHU V\VWHP� IRU H[DPSOH� FKDUDFWHU

�RUJDQL]DWLRQ� FRQWDLQHG RQO\ WKUHH GHWDLOHG VNLOOV� ³WLPH PDQDJHPHQW�´ ³PHHWLQJ GHDGOLQHV�´ DQG

³HQHUJHWLF�´ 2XU SUHIHUUHG PHWKRG DOVR FDSWXUHV ³PXOWL�WDVNLQJ�´ ³SULRULWL]LQJ WDVNV�´ DQG

³RUJDQL]DWLRQDO VNLOOV�´ 7KLV FKDQJH PHDQV WKDW VRPH RI WKH PRVW FRPPRQ VNLOOV DUH QRZ

FODVVLILHG�DV�³RUJDQL]DWLRQDO�VNLOOV�´�DV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

+DQG�FRGHG .H\ZRUG

6NLOO

FRPSRVLWH

QXPEHU 6NLOO�FRPSRVLWH

&RXQW�RI

VNLOOV��LQ�����

PRVW�IUHTXHQW

&RXQW�RI

VNLOOV�DFURVV

DOO

VNLOOV

&RXQW�RI

VNLOOV�LQ�����

PRVW�IUHTXHQW

&RXQW�RI

VNLOOV�DFURVV

DOO

VNLOOV

� VRFLDO �� �� �� ��

� SHRSOH�PJPW �� �� �� ���

� FRJQLWLYH ��� ��� �� ���

� ZULWLQJ �� �� � ��

� FXVWRPHU�VHUYLFH ��� ��� �� ���
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� RUJDQL]DWLRQDO �� �� � �

� FRPSXWHU �� �� �� ��

� VRIWZDUH ��� ��� ��� ����

� ILQDQFLDO �� �� �� ���

�� SURMHFW�PJPW ��� ��� � ���

�� RWKHU ��� ���

XQFODVVLILHG � ������ ��� ������

%� 6KDUH�RI�$GV�LQ�(DFK�&RPSRVLWH

)LJXUH $� EHORZ FRPSDUHV WKH VKDUH RI XQLTXH DGV WKDW FRQWDLQ HDFK VNLOO FRPSRVLWH

DFURVV�WKH�WZR�GLIIHUHQW�FODVVLILFDWLRQ�DSSURDFKHV�

)LJXUH�$���.H\ZRUG��2OG��YV�+DQG�FRGHG��1HZ��6NLOO�&RPSRVLWHV�����RI�8QLTXH�$GV

1RWH� )LJXUH SORWV WKH SHUFHQW RI XQLTXH MRE SRVWLQJV WKDW GHPDQG HDFK VNLOO FRPSRVLWH� ³.H\ZRUG´ VNLOOV UHIHU WR
WKH 'HPLQJ 	 .DKQ ������ YHUVLRQV RI WKH VNLOO FRPSRVLWHV DQG ³KDQG�FRGHG´ UHIHUV WR WKH YHUVLRQV IURP +HPHOW
HW�DO���������

&� &KDUDFWHUL]DWLRQ�RI�0DMRU�6NLOO�&RQFHQWUDWLRQ

)LJXUH $� FRPSDUHV RXU FODVVLILFDWLRQ RI PDMRU VNLOO FRQFHQWUDWLRQ EHWZHHQ WKH WZR

PHWKRGV IRU FODVVLI\LQJ VNLOOV LQWR FRPSRVLWHV� 3DQHO $ FRPSDUHV UDQN FRUUHODWLRQ EHWZHHQ WKH
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WZR PHDVXUHV� �� RI �� ILQDO PDMRUV VWD\ LQ WKH VDPH EURDG FDWHJRU\ �JHQHUDO� JHQHULILF� VSHFLILF�

ZKHQ VKLIWLQJ IURP WKH NH\ZRUG DSSURDFK WR RXU SUHIHUUHG KDQG�FRGLQJ DSSURDFK�� 6SHFLILFDOO\�

�� PDMRUV DUH ³JHQHUDO´ �ERWWRP OHIW JURXSLQJ� XQGHU ERWK VFKHPHV� �� VWD\ ³JHQHULILF´ �FHQWUDO

JURXSLQJ�� DQG �� VWD\ ³VSHFLILF´ �WRS ULJKW JURXSLQJ�� 1LQH PDMRUV EHFRPH PRUH VSHFLILF ZKHQ

VZLWFKLQJ IURP WKH NH\ZRUG WR KDQG�FRGLQJ PHWKRG� IRU H[DPSOH� %LRPHGLFDO (QJLQHHULQJ DQG

/HJDO� ZKLFK PRYH IURP ³JHQHUDO´ WR ³JHQHULILF´� DQG 0DWHULDO 6FLHQFHV 	 (QJLQHHULQJ DQG

3XEOLF $GPLQLVWUDWLRQ� ZKLFK PRYH IURP ³JHQHULILF´ WR ³VSHFLILF�´ 7KH ODVW VHW RI QLQH PDMRUV

EHFRPHV PRUH JHQHUDO� LQFOXGLQJ 3KLORVRSK\ DQG 2WKHU 9LVXDO 	 3HUIRUPLQJ $UWV� ZKLFK PRYH

IURP ³VSHFLILF´ WR ³JHQHULILF�´ DQG $UFKLWHFWXUH DQG 2WKHU 6RFLDO 6FLHQFHV� ZKLFK PRYH IURP

³JHQHULILF´ WR ³JHQHUDO�´ 3DQHO % VKRZV WKH VSHFLILFLW\ RI VHOHFWHG PDMRUV XQGHU WKH WZR

FDWHJRUL]DWLRQ�V\VWHPV�LQ�EDU�FKDUW�IRUP�

� 7KH ³JHQHUDO´ FDWHJRU\ LQFOXGHV PDMRUV UDQNHG � WKURXJK �� EDVHG RQ ORFDWLRQ TXRWLHQW �/4� VLPLODULW\� ³JHQHULILF´
LQFOXGHV WKRVH UDQNHG �� WKURXJK ��� DQG ³VSHFLILF´ LQFOXGHV WKRVH UDQNHG �� WKURXJK ��� 7KHVH URXJKO\ FRUUHVSRQG
WR�WKH�WRS�TXDUWLOH��PLGGOH�KDOI��DQG�ERWWRP�TXDUWLOH�RI�PDMRUV�
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)LJXUH�$���6NLOO�6SHFLILFLW\�RI�0DMRUV�8VLQJ�'LIIHUHQW�0HWKRGV�WR�&ODVVLI\�6NLOOV

$� 5DQN�&RUUHODWLRQ

%� 0HDVXUH�RI�6NLOO�6SHFLILFLW\
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$SSHQGL[�'��5HSOLFDWLRQ�RI�'HPLQJ�DQG�.DKQ�������

,Q RUGHU WR EHWWHU XQGHUVWDQG KRZ RXU ILQGLQJV FRPSDUH WR WKRVH RI 'HPLQJ DQG .DKQ

������ '.�� ZH DWWHPSW WR UHSOLFDWH DQG H[WHQG WKHLU PDLQ FHOO�OHYHO DQDO\VLV� '. UHJUHVV ORJ

PHDQ ZDJHV LQ D 06$�RFFXSDWLRQ FHOO RQ VKDUHV RI MRE DGV VHHNLQJ FRJQLWLYH VNLOOV� VRFLDO VNLOOV�

DQG WKHLU LQWHUDFWLRQ� 7KH\ FRQWURO IRU DYHUDJH \HDUV RI HGXFDWLRQ DQG H[SHULHQFH� WKH VKDUH RI

DGV ZLWK HDFK RI HLJKW RWKHU MRE VNLOOV� DQG DQ LQFUHDVLQJO\ ULFK VHW RI MRE FKDUDFWHULVWLFV� VXFK DV

06$ DQG VL[�GLJLW RFFXSDWLRQ IL[HG HIIHFWV� 7KHLU PDLQ ILQGLQJ LV WKDW FRJQLWLYH DQG VRFLDO VNLOO

UHTXLUHPHQWV DUH SRVLWLYHO\ FRUUHODWHG ZLWK ZDJHV� ERWK ZLWK DQG ZLWKRXW ULFK FRQWUROV� 7KHLU

VSHFLILFDWLRQ ZLWK WKH PRVW FRPSOHWH VHW RI FRQWUROV ILQGV WKDW D �� SHUFHQWDJH SRLQW LQFUHDVH LQ

WKH VKDUH RI DGV UHTXLULQJ FRJQLWLYH �VRFLDO� VNLOOV LV DVVRFLDWHG ZLWK ���� ������ KLJKHU ZDJHV�

7KH\ FRQFOXGH WKDW VNLOO UHTXLUHPHQWV LQ ORFDO ODERU PDUNHWV LQIOXHQFH ORFDO ZDJHV HYHQ ZLWKLQ

QDUURZO\�GHILQHG�RFFXSDWLRQV�

7KLV FRQFOXVLRQ FRQWUDVWV ZLWK RXU ILQGLQJ RI PLQLPDO DVVRFLDWLRQ EHWZHHQ VNLOO

UHTXLUHPHQWV DQG PDMRU SUHPLD DIWHU QHWWLQJ RXW 06$ DQG PDMRU IL[HG HIIHFWV� 7KHVH GLIIHUHQFHV

FRXOG VWHP IURP VHYHUDO IDFWRUV� LQFOXGLQJ WKH UDQJH RI HGXFDWLRQ OHYHOV FRQVLGHUHG LQ MRE

SRVWLQJV� WKH \HDUV RI MRE DG GDWD LQFOXGHG� WKH ZD\ LQ ZKLFK VNLOO FRPSRVLWHV DUH FRQVWUXFWHG� WKH

YLQWDJH RI WKH %*7 GDWD� WKH ZHLJKWLQJ VFKHPH� DQG WKH W\SH RI DJJUHJDWLRQ �RFFXSDWLRQ YV�

PDMRU�� 7R DVVHVV WKH LPSRUWDQFH RI WKHVH IDFWRUV ZH UHSOLFDWH VRPH RI WKH PDLQ UHVXOWV IRXQG LQ

'.¶V 7DEOH �� 6SHFLILFDOO\� ZH IROORZ '. DQG FRQVWUXFW WKH ORJ RI DYHUDJH KRXUO\ HDUQLQJV LQ

06$�E\�VL[�GLJLW�RFFXSDWLRQ FHOOV XVLQJ 2FFXSDWLRQ (PSOR\PHQW 6WDWLVWLFV �2(6� GDWD IURP

����±����� :H WKHQ UHFRQVWUXFW WKH VDPSOH RI MRE SRVWLQJV WR PDWFK '.¶V E\ LQFOXGLQJ MRE

SRVWLQJV LUUHVSHFWLYH RI WKH UHTXLUHG HGXFDWLRQ OHYHO� :H FROODSVH WKH GDWD WR 06$�E\�RFFXSDWLRQ

FHOOV UDWKHU WKDQ 06$�E\�PDMRU FHOOV� )LQDOO\� ZH PHDVXUH VNLOO GHPDQG XVLQJ ERWK YHUVLRQV RI

WKH FRPSRVLWHV� WKH NH\ZRUG DSSURDFK XVHG E\ '. DQG RXU KDQG�FRGHG FRPSRVLWHV� 7DEOH $��

SUHVHQWV�RXU�UHSOLFDWLRQ�UHVXOWV�

:H DUH DEOH WR UHSOLFDWH WKH PDLQ� IXOO\ FRQWUROOHG HVWLPDWHV UHDVRQDEO\ ZHOO �FROXPQ ���

'LIIHUHQFHV LQ WKH VDPSOH �FROXPQ � YV� �� KDYH OLWWOH LQIOXHQFH RQ WKH HVWLPDWHV� KRZHYHU� WKH

PHWKRG IRU FODVVLI\LQJ VNLOOV GRHV� 6RFLDO VNLOO UHTXLUHPHQWV FODVVLILHG XVLQJ WKH NH\ZRUG

DSSURDFK KDYH D SRVLWLYH DVVRFLDWLRQ ZLWK HDUQLQJV� EXW WKH DVVRFLDWLRQ LV ]HUR RU HYHQ QHJDWLYH

ZKHQ VNLOOV DUH KDQG�FODVVLILHG �FROXPQV � DQG ��� 7KH ILQDO IRXU FROXPQV UHSRUW UHVXOWV IRU RXU

VDPSOH� ZKLFK DJJUHJDWHV DGV LQWR 06$�E\�PDMRU FHOOV DQG LQFOXGHV D IXOO VHW RI 06$ DQG PDMRU
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IL[HG HIIHFWV� :H DVVHVV WKH LPSRUWDQFH RI ZHLJKWLQJ DQG WKH FODVVLILFDWLRQ PHWKRG� 7KH ILQDO

FROXPQ LV TXLWH VLPLODU WR RXU SUHIHUUHG HVWLPDWHV LQ 7DEOH �� 7KH FODVVLILFDWLRQ PHWKRG DQG

ZHLJKWLQJ VFKHPH ERWK PDWWHU� (VWLPDWHV DUH FORVHU WR ]HUR ZKHQ ZH ZHLJKW E\ LQFXPEHQW

ZRUNHUV��DV�PHDVXUHG�LQ�WKH�$&6��UDWKHU�WKDQ�E\�MRE�DGV�

:H ZHUH OHVV VXFFHVVIXO LQ UHSOLFDWLQJ WKH HVWLPDWHV IURP PRUH SDUVLPRQLRXV

VSHFLILFDWLRQV LQ FROXPQ � RI '.¶V 7DEOH �� +RZHYHU� LQ 7DEOH $�� ZH SUHVHQW UDZ FHOO�OHYHO

FRUUHODWLRQV EHWZHHQ VRFLDO DQG FRJQLWLYH VNLOO UHTXLUHPHQWV DQG ZDJHV� ZKHUH FHOOV DUH

FRQVWUXFWHG HLWKHU E\ 06$�RFFXSDWLRQ RU 06$�PDMRU� &RJQLWLYH VNLOO UHTXLUHPHQWV DUH

FRQVLVWHQWO\ SRVLWLYHO\ DVVRFLDWHG ZLWK FHOO�OHYHO ZDJHV UHJDUGOHVV RI DJJUHJDWLRQ SURFHVV�

ZHLJKWLQJ� RU FODVVLILFDWLRQ PHWKRG� +RZHYHU� WKH SDWWHUQV IRU VRFLDO VNLOOV DUH QRW UREXVW±±WKH

NH\ZRUG DSSURDFK JHQHUDWHV SRVLWLYH DVVRFLDWLRQV ZLWK ZDJHV� EXW WKH KDQG�FRGLQJ DSSURDFK

JHQHUDWHV ZHDNHU RU HYHQ QHJDWLYH DVVRFLDWLRQV� 7KHVH SDWWHUQV DOVR DSSHDU LQ )LJXUH $�� ZKLFK

SUHVHQWV VFDWWHU SORWV RI FHOO�OHYHO VNLOO GHPDQG DQG ZDJHV� 7KLV DQDO\VLV UHLQIRUFHV RXU

FRQFOXVLRQ WKDW WKH VNLOO FODVVLILFDWLRQ SURFHVV� ZHLJKWLQJ VFKHPH� DQG WKH PDQQHU LQ ZKLFK DGV

DUH DJJUHJDWHG DOO FRQWULEXWH WR GLIIHUHQFHV EHWZHHQ RXU UHVXOWV DQG WKRVH RI '.� )XUWKHU� WKH

DVVRFLDWLRQ EHWZHHQ VRFLDO VNLOOV DQG ZDJHV LV PXFK PRUH VHQVLWLYH WR WKHVH FKRLFHV WKDQ LV WKH

UHODWLRQVKLS�EHWZHHQ�FRJQLWLYH�VNLOOV�DQG�ZDJHV�
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)LJXUH�$���&RUUHODWLRQ�EHWZHHQ�FHOO�OHYHO�VNLOO�GHPDQG�DQG�ZDJHV

1RWH� )LJXUH SORWV WKH ELQQHG DYHUDJHV RI ORJ�PHDQ ZDJH� DFURVV 06$�PDMRU �EOXH� DQG 06$�RFFXSDWLRQ �JUD\�
FHOOV� 7KH FHOOV IRU HDFK FDWHJRU\ DUH GLYLGHG LQWR �� ELQV� VKRZQ DORQJ WKH [�D[LV� EDVHG RQ WKH VKDUH RI MRE
SRVWLQJV LQ WKH FHOO WKDW VSHFLI\ WKH LQGLFDWHG VNLOO� HDFK ELQ LV WKXV WZR SHUFHQWLOHV ZLGH� 7KH \�D[LV SORWV WKH
DYHUDJH RI ORJ�PHDQ ZDJH� IRU DOO FHOOV LQ WKH ELQ� $ FHOO¶V ORJ�PHDQ ZDJH� LV WKH ORJ RI WKH DYHUDJH ZDJH DFURVV
LQGLYLGXDOV HPSOR\HG LQ WKH 06$�PDMRU RU 06$�RFFXSDWLRQ� DV FDSWXUHG LQ WKH $&6� &LUFOHV DUH VL]HG EDVHG RQ
WKH WRWDO QXPEHU RI MRE SRVWLQJV LQ WKH ELQ� ³.H\ZRUG´ VNLOOV UHIHU WR WKH VNLOO FRPSRVLWHV IURP 'HPLQJ 	 .DKQ
�������DQG�³KDQG�FRGHG´�UHIHUV�WR�WKH�SURFHGXUH�GHVFULEHG�LQ�WKH�WH[W�
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7DEOH�$���([SODLQHG�9DULDWLRQ�LQ�:KHWKHU�D�-RE�3RVWLQJ�/LVWV�DW�OHDVW�2QH�&ROOHJH�0DMRU

��� ��� ��� ��� ��� ���

0RGHO�66 ������� ������� ������� ������� ������� �������
5HVLGXDO�66 ������� ������� ������� ������� ������� �������
7RWDO�66 ������� ������� ������� ������� ������� �������
5�VTXDUHG ������ ������ ������ ������ ������ ������
$GMXVWHG�5�VTXDUHG ������ ������ ������ ������ ����� ������

%DVHOLQH�YDULDEOHV [ [ [ [ [ [
I�Q�VNLOOV� [ [ [ [ [
6NLOO�FRPSRVLWHV [ [ [ [
����PRVW�IUHTXHQW�VNLOOV [
�����PRVW�IUHTXHQW�VNLOOV [
�����PRVW�IUHTXHQW�VNLOOV [

1XPEHU�RI�YDULDEOHV ���� ���� ���� ���� ���� �����
1XPEHU�RI�VNLOO�GXPPLHV � � � ��� ��� ����
2EVHUYDWLRQV ������� ������� ������� ������� ������� �������
1RWH��7KH�GHSHQGHQW�YDULDEOH�LV�DQ�LQGLFDWRU�IRU�ZKHWKHU�RU�QRW�D�MRE�SRVWLQJ�OLVWV�DW�OHDVW�RQH�FROOHJH�PDMRU��)RU�FRPSXWDWLRQDO�H[SHGLHQFH��ZH�XVH�
D����VDPSOH�RI�DOO�SRVWLQJV�WKDW�UHTXLUH�D�EDFKHORU
V�GHJUHH��7KH�EDVHOLQH�YDULDEOHV�LQFOXGH�����PHWUR��DQG�PLFUR��VWDWLVWLFDO�UHJLRQ�IL[HG�HIIHFWV��
���\HDU�E\�PRQWK�IL[HG�HIIHFWV������VL[�GLJLW�RFFXSDWLRQ�FRGHV�DQG����WZR�GLJLW�LQGXVWU\�FRGHV��)�VNLOOV��LV�D�FXELF�LQ�WKH�QXPEHU�RI�VNLOOV�SHU�MRE�
SRVWLQJ�
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7DEOH�$���+DV�0DMRU�)�7HVW

1XPEHU�RI�YDULDEOHV 3DUWLDO�66 )�WHVW

2FFXSDWLRQ��VRF�� ��� ������� ������



,QGXVWU\��QDLFV�� �� ������ �����



,QWHUQVKLS � ����� ������


<HDU�E\�PRQWK�)(V �� ����� ����



0HWUR����PLFUR��VWDWLVWLFDO�DUHD ��� ������ ����




1RWH��7KH�WDEOH�SUHVHQWV�)�WHVWV�RQ�EORFNV�RI�FRYDULDWHV�IURP�D�PRGHO�LQ�ZKLFK�DQ�LQGLFDWRU�IRU�ZKHWKHU�RU�
QRW�D�MRE�SRVWLQJ�OLVWV�DW�OHDVW�RQH�FROOHJH�PDMRU�LV�UHJUHVVHG�RQ�����PHWUR��DQG�PLFUR��VWDWLVWLFDO�UHJLRQ�IL[HG�
HIIHFWV�����\HDU�E\�PRQWK�IL[HG�HIIHFWV������VL[�GLJLW�RFFXSDWLRQ�FRGHV�DQG����WZR�GLJLW�LQGXVWU\�FRGHV��
6RPH�IL[HG�HIIHFWV�DUH�RPLWWHG�GXH�WR�VLQJOHWRQ�REVHUYDWLRQV��7KH�VDPSOH�LV�D����VDPSOH�RI�DOO�SRVWLQJV�WKDW�
UHTXLUH�D�EDFKHORU
V�GHJUHH��3DUWLDO�66�LV�WKH�SDUWLDO�VXP�RI�VTXDUHV�IURP�DQ�$129$�DQDO\VLV�RI�WKH�EDVHOLQH�
PRGHO�DQG�LQGLFDWHV�WKH�PDJQLWXGH�E\�ZKLFK�WRWDO�VXP�RI�VTXDUHV�ZRXOG�GHFUHDVH�LQ�D�PRGHO�WKDW�H[FOXGHV�
WKH�EORFN�RI�FRYDULDWHV�
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�GDWD�
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7DEOH�$���&DWHJRUL]DWLRQ�RI����0RVW�)UHTXHQWO\�/LVWHG�6NLOOV

,QGLYLGXDO�6NLOO &RPSRVLWH ,QGLYLGXDO�6NLOO &RPSRVLWH

� &RPPXQLFDWLRQ�6NLOOV VRFLDO �� 0LFURVRIW�:RUG FRPSXWHU
� 3ODQQLQJ RUJDQL]DWLRQ �� 7URXEOHVKRRWLQJ FRJQLWLYH
� 0LFURVRIW�([FHO FRPSXWHU �� $FFRXQWLQJ ILQDQFLDO
� 7HDPZRUN���&ROODERUDWLRQ VRFLDO �� 0XOWL�7DVNLQJ RUJDQL]DWLRQ
� 3UREOHP�6ROYLQJ FRJQLWLYH �� 64/ VRIWZDUH
� 2UJDQL]DWLRQDO�6NLOOV RUJDQL]DWLRQ �� 6WDII�0DQDJHPHQW SHRSOH�PJPW
� 0LFURVRIW�2IILFH FRPSXWHU �� &XVWRPHU�&RQWDFW FXVWRPHU�VHUYLFH
� %XGJHWLQJ ILQDQFLDO �� 3UHVHQWDWLRQ�6NLOOV VRFLDO

� 5HVHDUFK FRJQLWLYH ��
4XDOLW\�$VVXUDQFH�DQG�
&RQWURO SURMHFW�PJPW

�� :ULWLQJ ZULWLQJ �� 7LPH�0DQDJHPHQW RUJDQL]DWLRQ
�� 3URMHFW�0DQDJHPHQW SURMHFW�PJPW �� 9HUEDO���2UDO�&RPPXQLFDWLRQ VRFLDO
�� &XVWRPHU�6HUYLFH FXVWRPHU�VHUYLFH �� /HDGHUVKLS SHRSOH�PJPW
�� 6DOHV FXVWRPHU�VHUYLFH �� 6RIWZDUH�'HYHORSPHQW VRIWZDUH
�� 'HWDLO�2ULHQWHG RUJDQL]DWLRQ �� $QDO\WLFDO�6NLOOV FRJQLWLYH
�� :ULWWHQ�&RPPXQLFDWLRQ ZULWLQJ �� %XVLQHVV�'HYHORSPHQW FXVWRPHU�VHUYLFH
�� 6FKHGXOLQJ RUJDQL]DWLRQ �� 3K\VLFDO�$ELOLWLHV RWKHU
�� &RPSXWHU�/LWHUDF\ FRPSXWHU �� (QJOLVK VRFLDO

��
%XLOGLQJ�(IIHFWLYH�
5HODWLRQVKLSV VRFLDO �� 3DWLHQW�&DUH FXVWRPHU�VHUYLFH

�� &UHDWLYLW\ FRJQLWLYH �� 2UDFOH VRIWZDUH
�� 0LFURVRIW�3RZHUSRLQW FRPSXWHU �� 7HDFKLQJ VRFLDO

6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�GDWD�
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7DEOH�$���&RPSOHWH�/LVW�RI�0DMRU�$JJUHJDWHV

&RGH 1DPH &RGH 1DPH &RGH 1DPH
���� $JULFXOWXUH ���� )RUHLJQ�/DQJXDJH�DQG�/LQJXLVWLFV ���� 'HVLJQ��3KRWRJUDSK\��9LGHR��DQG�$SSOLHG�$UWV
���� 1DWXUDO�5HVRXUFHV ���� )DPLO\�DQG�&RQVXPHU�6FLHQFHV ���� 2WKHU�9LVXDO�3HUIRUPLQJ�$UWV
���� $UFKLWHFWXUH ���� /HJDO�6WXGLHV ���� +HDOWK�DQG�0HGLFDO�$GPLQLVWUDWLYH�6HUYLFHV
���� 8UEDQ�DQG�5HJLRQDO�3ODQQLQJ�DQG�'HVLJQ���� (QJOLVK��/LEHUDO�$UWV��+XPDQLWLHV ���� $OOLHG�+HDOWK�'LDJQRVWLF��,QWHUYHQWLRQ��DQG�7UHDWPHQW�3URIHVVLRQV
���� -RXUQDOLVP ���� /LEUDU\�6FLHQFH ���� 0HQWDO�DQG�6RFLDO�+HDOWK�6HUYLFHV�DQG�$OOLHG�3URIHVVLRQV
���� 3XEOLF�5HODWLRQV��$GYHUWLVLQJ��DQG�$SSOLHG�&RPPXQLFDWLRQ���� %LRFKHPLVWU\��%LRSK\VLFV�DQG�0ROHFXODU�%LRORJ\���� 3KDUPDF\��3KDUPDFHXWLFDO�6FLHQFHV��DQG�$GPLQLVWUDWLRQ
���� &RPPXQLFDWLRQ�DQG�0HGLD�6WXGLHV���� 0LFURELRORJ\ ���� 3XEOLF�+HDOWK
���� &RPSXWHU�DQG�,QIRUPDWLRQ�6FLHQFH���� %LRORJ\ ���� 5HKDELOLWDWLRQ�DQG�7KHUDSHXWLF�3URIHVVLRQV
���� &XOLQDU\�$UWV ���� 6WDWLVWLFV ���� 'LHWHWLFV�DQG�&OLQLFDO�1XWULWLRQ�6HUYLFHV
���� 6SHFLDO�(GXFDWLRQ�DQG�7HDFKLQJ ���� 0DWKHPDWLFV ���� 5HJLVWHUHG�1XUVLQJ��1XUVLQJ�$GPLQLVWUDWLRQ��1XUVLQJ�5HVHDUFK�DQG�&OLQLFDO�1XUVLQJ
���� 7HDFKHU�(GXFDWLRQ ���� )LWQHVV��5HFUHDWLRQ�DQG�/HLVXUH�6WXGLHV���� $OOLHG�+HDOWK
���� 2WKHU�(GXFDWLRQ ���� 3KLORVRSK\�DQG�5HOLJLRQ ���� $FFRXQWLQJ�DQG�5HODWHG�6HUYLFHV
���� $HURQDXWLFDO�(QJLQHHULQJ ���� 7KHRORJ\ ���� )LQDQFH�DQG�)LQDQFLDO�0DQDJHPHQW�6HUYLFHV
���� %LRPHGLFDO�(QJLQHHULQJ ���� $WPRVSKHULF�6FLHQFHV�DQG�0HWHRURORJ\���� +RVSLWDOLW\�$GPLQLVWUDWLRQ�0DQDJHPHQW
���� &KHPLFDO�(QJLQHHULQJ ���� &KHPLVWU\ ���� +XPDQ�5HVRXUFHV�0DQDJHPHQW�DQG�6HUYLFHV
���� &LYLO�(QJLQHHULQJ ���� *HRORJLFDO�DQG�(DUWK�6FLHQFHV�*HRVFLHQFHV���� 0DUNHWLQJ
���� &RPSXWHU�(QJLQHHULQJ ���� 3K\VLFV ���� &RQVWUXFWLRQ�0DQDJHPHQW
���� (OHFWULFDO��(OHFWURQLFV�DQG�&RPPXQLFDWLRQV�(QJLQHHULQJ���� 0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ ���� 0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV�DQG�6FLHQFH
���� 0HFKDQLFDO�(QJLQHHULQJ ���� 2WKHU�3K\VLFDO�6FLHQFHV ���� %XVLQHVV��JHQHUDO
���� 6\VWHPV��,QGXVWULDO��0DQXIDFWXULQJ��DQG�2SHUDWLRQV�(QJLQHHULQJ���� 3V\FKRORJ\
���� 2WKHU�(QJLQHHULQJ ���� 3URWHFWLYH�6HUYLFHV
���� (QJLQHHULQJ�WHFKQRORJ\ ���� 3XEOLF�$GPLQLVWUDWLRQ

���� 3XEOLF�3ROLF\
���� 6RFLDO�:RUN
���� (FRQRPLFV
���� *HRJUDSK\
���� 3ROLWLFDO�6FLHQFH��*RYHUQPHQW��DQG�,QWHUQDWLRQDO�5HODWLRQV
���� 6RFLRORJ\
���� 2WKHU�6RFLDO�6FLHQFHV
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7DEOH�$���7RS�6NLOOV�$VVRFLDWHG�ZLWK�7KUHH�0DMRUV

(FRQRPLFV�0DMRUV 7HDFKHU�(GXFDWLRQ�0DMRUV -RXUQDOLVP�0DMRUV
6NLOO ��RI�SRVWLQJV 6NLOO ��RI�SRVWLQJV 6NLOO ��RI�SRVWLQJV
(FRQRPLFV ����� (DUO\�&KLOGKRRG�(GXFDWLRQ ����� -RXUQDOLVP �����
&RPPXQLFDWLRQ�6NLOOV ����� 7HDFKLQJ ����� :ULWLQJ �����
0LFURVRIW�([FHO ����� &KLOG�'HYHORSPHQW ����� (GLWLQJ �����
5HVHDUFK ����� &KLOG�&DUH ����� &RPPXQLFDWLRQ�6NLOOV �����
3ODQQLQJ ����� 2UJDQL]DWLRQDO�6NLOOV ����� &UHDWLYLW\ �����
3UREOHP�6ROYLQJ ���� &RPPXQLFDWLRQ�6NLOOV ����� 6RFLDO�0HGLD �����
$FFRXQWLQJ ����� /HVVRQ�3ODQQLQJ ����� 5HVHDUFK �����
7HDPZRUN���&ROODERUDWLRQ ����� +HDOWK�(GXFDWLRQ ����� 7HDPZRUN���&ROODERUDWLRQ �����
0LFURVRIW�3RZHUSRLQW ���� 3ODQQLQJ ����� 2UJDQL]DWLRQDO�6NLOOV �����
%XGJHWLQJ ����� 7HDPZRUN���&ROODERUDWLRQ ����� 'HWDLO�2ULHQWHG �����

1�DGV� ������� 1�DGV� ������ 1�DGV� �������

6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�

Appendix A-18



7DEOH�$���6KDUH�RI�$GV�IRU�(DFK�0DMRU�,QGLFDWLQJ�'HPDQG�IRU�(DFK�6NLOO�&RPSRVLWH

0DMRU &RGH &RJQLWLYH 6RFLDO
3URMHFW�
0DQDJHP

HQW

2UJDQL]DWL
RQDO 6RIWZDUH &XVWRPHU�

6HUYLFH &RPSXWHU )LQDQFLDO :ULWLQJ
3HRSOH�

0DQDJHPH
QW

&RPPXQLFD
WLRQV�6NLOOV

2WKHU�
6NLOOV��WRS�
�����

2WKHU�
6NLOOV����
WRS������

$OO�SRVWLQJV � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$JULFXOWXUH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1DWXUDO�5HVRXUFHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$UFKLWHFWXUH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
8UEDQ�3ODQQLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����
-RXUQDOLVP ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���
35�	�$GYHUWLVLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&RPPXQLFDWLRQ�	�0HGLD�6WXGLHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&RPSXWHU�	�,QIR�6FLHQFH ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&XOLQDU\�$UWV ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
6SHFLDO�(GXF�	�7HDFKLQJ ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ���� ���
7HDFKHU�(GXFDWLRQ ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�(GXFDWLRQ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$HURQDXWLFDO�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%LRPHGLFDO�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&KHPLFDO�(QJLQHHULQJ ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&LYLO�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&RPSXWHU�(QJLQHHULQJ ���� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ���
(OHFWULFDO�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0HFKDQLFDO�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6\VWHPV�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�(QJLQHHULQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
(QJLQHHULQJ�7HFKQRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)RUHLJQ�/DQJ�	�/LQJXLVWLFV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)DPLO\�	�&RQVXPHU�6FLHQFHV ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
/HJDO�6WXGLHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
(QJOLVK��/LEHUDO�$UWV��+XPDQLWLHV���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/LEUDU\�6FLHQFH ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%LRFKHP�	�0ROHFXODU�%LRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0LFURELRORJ\ ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%LRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6WDWLVWLFV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0DWKHPDWLFV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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7DEOH�$���6KDUH�RI�$GV�IRU�(DFK�0DMRU�,QGLFDWLQJ�'HPDQG�IRU�(DFK�6NLOO�&RPSRVLWH

0DMRU &RGH &RJQLWLYH 6RFLDO
3URMHFW�
0DQDJHP

HQW

2UJDQL]DWL
RQDO 6RIWZDUH &XVWRPHU�

6HUYLFH &RPSXWHU )LQDQFLDO :ULWLQJ
3HRSOH�

0DQDJHPH
QW

&RPPXQLFD
WLRQV�6NLOOV

2WKHU�
6NLOOV��WRS�
�����

2WKHU�
6NLOOV����
WRS������

$OO�SRVWLQJV � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)LWQHVV�	�/HLVXUH�6WXGLHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3KLORVRSK\�	�5HOLJLRQ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7KHRORJ\ ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
$WPRVSKHULF�6FL�	�0HWHRURORJ\���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����
&KHPLVWU\ ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*HRORJLFDO�	�(DUWK�6FLHQFHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3K\VLFV ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0DWHULDOV�6FLHQFH�	�(QJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�3K\VLFDO�6FLHQFHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3V\FKRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3URWHFWLYH�6HUYLFHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3XEOLF�$GPLQLVWUDWLRQ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
3XEOLF�3ROLF\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RFLDO�:RUN ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
(FRQRPLFV ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*HRJUDSK\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3ROL�6FL�*RY�	�,QWO�5HODWLRQV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RFLRORJ\ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�6RFLDO�6FLHQFHV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$SSOLHG�$UWV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�9LVXDO�3HUIRUPLQJ�$UWV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+HDOWK�	�0HGLFDO�$GPLQ�6HUYLFHV���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$OOLHG�+HDOWK ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
0HQWDO�	�6RFLDO�+HDOWK�6HUYLFHV���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
3KDUP�6FLHQFHV�	�$GPLQ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3XEOLF�+HDOWK ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
5HKDE�	�7KHUDSHXWLF�3URIHVVLRQV���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
'LHWHWLFV�	�1XWULWLRQ�6HUYLFHV ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
1XUVLQJ ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�$OOLHG�+HDOWK ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$FFRXQWLQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)LQDQFH ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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7DEOH�$���6KDUH�RI�$GV�IRU�(DFK�0DMRU�,QGLFDWLQJ�'HPDQG�IRU�(DFK�6NLOO�&RPSRVLWH

0DMRU &RGH &RJQLWLYH 6RFLDO
3URMHFW�
0DQDJHP

HQW

2UJDQL]DWL
RQDO 6RIWZDUH &XVWRPHU�

6HUYLFH &RPSXWHU )LQDQFLDO :ULWLQJ
3HRSOH�

0DQDJHPH
QW

&RPPXQLFD
WLRQV�6NLOOV

2WKHU�
6NLOOV��WRS�
�����

2WKHU�
6NLOOV����
WRS������

$OO�SRVWLQJV � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+RVSLWDOLW\�$GPLQ�0JPW ���� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
+XPDQ�5HVRXUFHV�0JPW�	�6HUYLFHV���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0DUNHWLQJ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&RQVWUXFWLRQ�0JPW ���� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0JPW�,QIR�6\VWHPV�	�6FLHQFH ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%XVLQHVV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

0LQLPXP ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���
0D[LPXP ���� ��� ���� ��� ���� ��� ��� ��� ���� ��� ��� ���� ����
0HDQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6WDQGDUG�'HYLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ���

1RWH��0HDQ�DQG�VWDQGDUG�GHYLDWLRQ�DUH�FDOFXODWHG�HTXDOO\�ZHLJKWLQJ����PDMRUV�
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�GDWD�
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7DEOH�$���&RUUHODWLRQ�EHWZHHQ�'LIIHUHQW�0HDVXUHV�RI�0DMRU�6NLOO�6SHFLILFLW\

$��2XWFRPH� �6LPLODULW\�EDVHG�RQ������VNLOOV %��2XWFRPH� ��/4�PHDVXUH
5DQN 0HDVXUH 5DQN 0HDVXUH

2XWFRPH 1R�ZHLJKW ZHLJKWHG 1R�ZHLJKW ZHLJKWHG 1R�ZHLJKW ZHLJKWHG 1R�ZHLJKW ZHLJKWHG
/4�PHDVXUH��RQO\�WRS�
�����VNLOOV� ����� ����� ����� �����
6LPLODULW\��)XOO� ����� ����� ����� �����
6LPLODULW\��WRS������ ����� ����� ����� ����� ����� ����� ����� �����
6LPLODULW\�������� ����� ����� ����� ����� ����� ����� ����� �����
��RI�UHFHQW�JUDGV�LQ�WRS�
��RFFXSDWLRQV ����� ����� ����� ����� ����� ����� ����� �����

1RWH��³)XOO�VLPLODULW\´�LV�WKH�FRVLQH�VLPLODULW\��RU�UDQN��RI�D�PDMRU�XVLQJ�DOO������VNLOOV��7RS������LV�WKH�FRVLQH�VLPLODULW\�XVLQJ�RQO\�WKH������PRVW�
IUHTXHQW�VNLOOV��������LV�FRVLQH�VLPLODULW\�XVLQJ�VNLOOV�UDQNHG�����������LQ�WHUPV�RI�RYHUDOO�IUHTXHQF\��/4�LV�ORFDWLRQ�TXRWLHQW�DFURVV����VNLOO�FRPSRVLWHV�
�FDOFXODWHG�DV�VXP�DEV�/4����DFURVV�WKH�FRPSRVLWHV��DQG�H[SUHVVHG�LQ�HLWKHU�UDQN�RU�DFWXDO�PHDVXUH��3HUFHQW�RI�UHFHQW�JUDGXDWHV�LQ�WRS���RFFXSDWLRQV�
PHDVXUHV�WKH�IUDFWLRQ�RI�D�PDMRU¶V�JUDGXDWHV�DJHG�������WKDW�DUH�IRXQG�LQ�WKH���PRVW�IUHTXHQW�RFFXSDWLRQV�IRU�WKH�PDMRU�LQ�WKH�$&6��

3DQHO�$�UHJUHVVHV�D�PDMRU¶V�UDQN��PHDVXUH��IRU�WKH�IXOO�VLPLODULW\�RQ�WKH�UDQN��PHDVXUH��RI�WKH�YDULDEOH�LQ�WKH�ILUVW�FROXPQ��3DQHO�%�GRHV�WKH�VDPH�EXW�ZLWK�
RXWFRPHV�EDVHG�RQ�VXP�DEV�/4������(DFK�UHJUHVVLRQ�KDV����REVHUYDWLRQV����IRU�HDFK�PDMRU��H[FHSW�IRU���LQ�WRS���RFFXSDWLRQV�ZKLFK�KDV����REVHUYDWLRQV�
EHFDXVH���PDMRUV�DUH�PLVVLQJ�IURP�WKH�$&6��(DFK�FHOO�LV�WKH�DGMXVWHG�5�VTXDUHG�IURP�WKH�UHJUHVVLRQ��,Q�ZHLJKWHG�UHJUHVVLRQV��PDMRUV�DUH�ZHLJKWHG�E\�WKH�
QXPEHU�RI�MRE�SRVWLQJV�

6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�DQG�$&6�GDWD�
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7DEOH�$���&RPSDULVRQ�RI�0DMRU�5DQNLQJV�E\�0HDVXUH�RI�6SHFLILFLW\

/4�EDVHG�UDQN &RVLQH�EDVHG�UDQN *LQL�EDVHG�UDQN

0RVW�VSHFLILF &XOLQDU\�$UWV )DPLO\�	�&RQVXPHU�6FLHQFHV 3ULPDU\�*HQHUDO�(GXFDWLRQ
�WRS���� 1XUVLQJ 6SHFLDO�(GXFDWLRQ�	�7HDFKLQJ 6HFRQGDU\�(GXFDWLRQ

6SHFLDO�(GXFDWLRQ�	�7HDFKLQJ 0HQWDO�	�6RFLDO�+HDOWK�6HUYLFHV 1XUVLQJ
$OOLHG�+HDOWK 7HDFKHU�(GXFDWLRQ 0HGLFDO�7HFK
5HKDE�	�7KHUDSHXWLF�3URIHVVLRQV $WPRVSKHULF�6FLHQFH�	�0HWHRURORJ\ &RPSXWHU�3URJUDPPLQJ
0HQWDO�	�6RFLDO�+HDOWK�6HUYLFHV &XOLQDU\�$UWV 2WKHU�0HG�+HDOWK�6HUYLFHV
7KHRORJ\ 0LFURELRORJ\ )LQDQFH
)RUHLJQ�/DQJXDJH�	�/LQJXLVWLFV 5HKDE�	�7KHUDSHXWLF�3URIHVVLRQV 3UHFLVLRQ�3URGXFWLRQ�,QGXVWULDO�$UWV
%LRFKHP�	�0ROHFXODU�%LRORJ\ %LRFKHP�	�0ROHFXODU�%LRORJ\ &RPPHUFLDO�$UW�DQG�'HVLJQ
$WPRVSKHULF�6FLHQFH�	�0HWHRURORJ\ $OOLHG�+HDOWK 0DUNHWLQJ

0RVW�JHQHUDO 2WKHU�(QJLQHHULQJ %XVLQHVV 0XVLF�6SHHFK�'UDPD
�WRS���� $UFKLWHFWXUH 2WKHU�(QJLQHHULQJ 2WKHU�6RFLDO�6FLHQFHV

&LYLO�(QJLQHHULQJ 0DUNHWLQJ 3KLORVRSK\�5HOLJLRQ
%XVLQHVV 2WKHU�$OOLHG�+HDOWK (QYLURQPHQWDO�6WXGLHV
(FRQRPLFV /LEUDU\�6FLHQFH 3V\FKRORJ\
0DWKHPDWLFV +HDOWK�	�0HGLFDO�$GPLQ�6HUYLFHV $FFRXQWLQJ
8UEDQ�3ODQQLQJ 3KDUPDF\�6FLHQFHV�	�$GPLQLVWUDWLRQ $UHD�6WXGLHV
6\VWHPV�(QJLQHHULQJ /HJDO�6WXGLHV 6RFLDO�:RUN�+XPDQ�5HVRXUFHV
0HFKDQLFDO�(QJLQHHULQJ 0DWKHPDWLFV 0DWKHPDWLFV
0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV�	�6FLHQFH 3ROLWLFDO�6FLHQFH��*RYHUQPHQW��,QWHUQDWLRQDO�5HODWLRQV (QJLQHHULQJ�7HFK

1RWHV��7KLV�WDEOH�PLUURUV�WKH�OD\RXW�RI�7DEOH���LQ�/HLJKWRQ�DQG�6SHHU���������FRPSDULQJ�WKH�WRS�DQG�ERWWRP����PDMRUV�LQ�WHUPV�RI�VSHFLILFLW\�EDVHG�RQ�GLIIHUHQW�PHDVXUHV��WKXV��PDMRUV�LQ�WKH�
�0RVW�VSHFLILF��SDQHO�DUH�OLVWHG�IURP�PRVW�VSHFLILF�WR�OHDVW�VSHFLILF��PDMRUV�LQ�WKH��0RVW�JHQHUDO��SDQHO�DUH�OLVWHG�IURP�OHDVW�VSHFLILF��L�H���PRVW�JHQHUDO��WR�PRUH�VSHFLILF��2XU�WZR�UDQNLQJ�
PHDVXUHV�DSSHDU�LQ�LWDOLFV��5DQNLQJV�LQ�WKH�*LQL�EDVHG�FROXPQ�FRPH�IURP�7DEOH���LQ�/HLJKWRQ�DQG�6SHHU���������
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7DEOH�$���0DMRU�6SHFLILF�6NLOO�6LPLODULW\�0HDVXUHV

0DMRU &RGH

��RI�
XQLTXH�
SRVWLQJV

��RI�
SRVWLQJ�[�
PDMRU�

FRVLQH�
VLPLODULW\

/4�QRUP�
PHDVXUH�

�

/4�QRUP�
PHDVXUH�

�
$JULFXOWXUH ��� ����� ����� ����� ����� �����
1DWXUDO�5HVRXUFHV ��� ����� ����� ����� ����� �����
$UFKLWHFWXUH ��� ���� ����� ����� ����� ����
8UEDQ�3ODQQLQJ ��� ����� ���� ����� ����� �����
-RXUQDOLVP ��� ����� ����� ����� ����� �����
35�	�$GYHUWLVLQJ ��� ����� ����� ����� ����� �����
&RPPXQLFDWLRQ�	�0HGLD�6WXGLHV ��� ����� ����� ���� ����� �����
&RPSXWHU�	�,QIR�6FLHQFH ���� ������ ������ ����� ����� �����
&XOLQDU\�$UWV ���� ���� ����� ����� ����� �����
6SHFLDO�(GXF�	�7HDFKLQJ ���� ����� ����� ����� ����� �����
7HDFKHU�(GXFDWLRQ ���� ����� ����� ����� ����� �����
2WKHU�(GXFDWLRQ ���� ���� ����� ����� ����� �����
$HURQDXWLFDO�(QJLQHHULQJ ���� ����� ����� ���� ����� �����
%LRPHGLFDO�(QJLQHHULQJ ���� ����� ���� ����� ����� �����
&KHPLFDO�(QJLQHHULQJ ���� ����� ����� ����� ����� �����
&LYLO�(QJLQHHULQJ ���� ����� ����� ���� ����� �����
&RPSXWHU�(QJLQHHULQJ ���� ����� ����� ����� ����� ���
(OHFWULFDO�(QJLQHHULQJ ���� ����� ����� ����� ����� �����
0HFKDQLFDO�(QJLQHHULQJ ���� ����� ����� ����� ����� �����
6\VWHPV�(QJLQHHULQJ ���� ����� ����� ����� ����� �����
2WKHU�(QJLQHHULQJ ���� ������ ����� ����� ����� �����
(QJLQHHULQJ�7HFKQRORJ\ ���� ����� ���� ����� ���� �����
)RUHLJQ�/DQJ�	�/LQJXLVWLFV ���� ����� ����� ����� ����� �����
)DPLO\�	�&RQVXPHU�6FLHQFHV ���� ����� ����� ����� ����� �����
/HJDO�6WXGLHV ���� ����� ����� ����� ����� ����
(QJOLVK��/LEHUDO�$UWV��+XPDQLWLHV ���� ����� ����� ����� ����� �����
/LEUDU\�6FLHQFH ���� ����� ����� ����� ����� ����
%LRFKHP�	�0ROHFXODU�%LRORJ\ ���� ����� ����� ����� ����� �����
0LFURELRORJ\ ���� ����� ����� ����� ����� �����
%LRORJ\ ���� ����� ����� ����� ����� �����
6WDWLVWLFV ���� ����� ����� ����� ����� �����
0DWKHPDWLFV ���� ����� ����� ����� ����� �����
)LWQHVV�	�/HLVXUH�6WXGLHV ���� ����� ����� ����� ����� �����
3KLORVRSK\�	�5HOLJLRQ ���� ���� ����� ����� ����� �����
7KHRORJ\ ���� ����� ���� ����� ����� �����
$WPRVSKHULF�6FL�	�0HWHRURORJ\ ���� ���� ����� ����� ���� �����
&KHPLVWU\ ���� ����� ����� ����� ����� �����
*HRORJLFDO�	�(DUWK�6FLHQFHV ���� ����� ����� ����� ����� �����
3K\VLFV ���� ����� ���� ����� ���� �����
0DWHULDOV�6FLHQFH�	�(QJ ���� ����� ����� ����� ����� �����
2WKHU�3K\VLFDO�6FLHQFHV ���� ����� ����� ����� ����� �����
3V\FKRORJ\ ���� ����� ����� ����� ����� �����
3URWHFWLYH�6HUYLFHV ���� ����� ����� ����� ����� �����
3XEOLF�$GPLQLVWUDWLRQ ���� ����� ����� ����� ����� �����
3XEOLF�3ROLF\ ���� ����� ����� ����� ����� �����
6RFLDO�:RUN ���� ����� ����� ���� ����� �����
(FRQRPLFV ���� ����� ���� ����� ����� �����
*HRJUDSK\ ���� ����� ��� ����� ����� �����
3ROL�6FL�*RY�	�,QWO�5HODWLRQV ���� ����� ����� ����� ����� �����
6RFLRORJ\ ���� ����� ����� ����� ����� �����
2WKHU�6RFLDO�6FLHQFHV ���� ����� ����� ����� ����� �����
$SSOLHG�$UWV ���� ����� ����� ����� ����� �����
2WKHU�9LVXDO�3HUIRUPLQJ�$UWV ���� ����� ����� ���� ����� ����
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7DEOH�$���0DMRU�6SHFLILF�6NLOO�6LPLODULW\�0HDVXUHV

0DMRU &RGH

��RI�
XQLTXH�
SRVWLQJV

��RI�
SRVWLQJ�[�
PDMRU�

FRVLQH�
VLPLODULW\

/4�QRUP�
PHDVXUH�

�

/4�QRUP�
PHDVXUH�

�
+HDOWK�	�0HGLFDO�$GPLQ�6HUYLFHV ���� ����� ����� ����� ����� �����
$OOLHG�+HDOWK ���� ��� ����� ����� ����� �����
0HQWDO�	�6RFLDO�+HDOWK�6HUYLFHV ���� ����� ����� ����� ����� �����
3KDUP�6FLHQFHV�	�$GPLQ ���� ����� ����� ����� ����� �����
3XEOLF�+HDOWK ���� ����� ����� ����� ���� ����
5HKDE�	�7KHUDSHXWLF�3URIHVVLRQV ���� ����� ����� ����� ����� �����
'LHWHWLFV�	�1XWULWLRQ�6HUYLFHV ���� ���� ����� ����� ����� �����
1XUVLQJ ���� ����� ����� ����� ����� �����
2WKHU�$OOLHG�+HDOWK ���� ����� ����� ����� ����� �����
$FFRXQWLQJ ���� ������ ����� ����� ����� ����
)LQDQFH ���� ������ ����� ����� ����� �����
+RVSLWDOLW\�$GPLQ�0JPW ���� ����� ����� ����� ����� �����
+XPDQ�5HVRXUFHV�0JPW�	�6HUYLFHV ���� ����� ����� ����� ����� �����
0DUNHWLQJ ���� ����� ����� ���� ����� �����
&RQVWUXFWLRQ�0JPW ���� ����� ����� ����� ����� �����
0JPW�,QIR�6\VWHPV�	�6FLHQFH ���� ����� ����� ����� ����� �����
%XVLQHVV ���� ������ ������ ����� ����� �����

1RWH��)RU�HDFK�PDMRU��FRVLQH�VLPLODULW\�LV�FRQVWUXFWHG�XVLQJ�WKH�PDMRU¶V�YHFWRU�RI�VKDUH�RI�DOO�DGV�OLVWLQJ�HDFK�RI�WKH�������PRVW�FRPPRQ�VNLOOV�DQG�WKH�QDWLRQDO�YHFWRU�XVLQJ�WKH�VDPH�VNLOOV�
)RU�HDFK�PDMRU��/4�QRUP�PHDVXUH���LV�FDOFXODWHG�DV�WKH�VXP�DFURVV�DOO����VNLOO�FRPSRVLWHV�RI�WKH�DEVROXWH�YDOXH�RI�WKH�GHYLDWLRQV�RI�WKH�/4V�IURP���
)RU�HDFK�PDMRU��/4�QRUP�PHDVXUH���LV�FDOFXODWHG�DV�WKH�VXP�DFURVV�DOO����VNLOO�FRPSRVLWHV�RI�WKH�VTXDUHG�GHYLDWLRQV�RI�WKH�/4V�IURP���
6RXUFH��$XWKRUV
�DQDO\VLV�RI�%*7�MRE�SRVWLQJV�GDWD�
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7DEOH�$����5HSOLFDWLRQ�DQG�([WHQVLRQ�RI�'HPLQJ�	�.DKQ�������

5HSOLFDWLRQ��2FFXSDWLRQ�06$�&HOO� 2XU�VDPSOH��0DMRU�06$�&HOOV�

'.�
HVWLPDWHV

$OO�HGXFDWLRQ�OHYHOV (GXFDWLRQ� ��� (GXFDWLRQ� ��� (GXFDWLRQ� ���

.H\ZRUG
+DQG�
FRGH .H\ZRUG

+DQG�
FRGH .H\ZRUG

+DQG�
FRGH .H\ZRUG

+DQG�
FRGH

��� ��� ��� ��� ��� ��� ��� ���
6KDUH�FRJQLWLYH ������


 ������ ������
 ������ ������
 ������� �����
 ������ �������

�������� �������� �������� �������� �������� �������� �������� ��������
6KDUH�VRFLDO ������


 ������
 ������� ������
 ������ ������ ������ ������� ������

�������� �������� �������� �������� �������� �������� �������� ��������

2EVHUYDWLRQV ������ ������ ������ ������ ������ ������ ������ ������

&RQWUROV ��GLJLW�RFF�)(��06$�)(����RI�SRVWLQJV�LQ���GLJLW�
LQGXVWU\��HGXFDWLRQ��H[SHULHQFH 0DMRU�)(��06$�)(

2XWFRPH ORJ�PHDQ�KRXUO\�ZDJH��IURP�2(6 ORJ�PHDQ�KRXUO\�ZDJH��IURP�$&6

:HLJKWV
-RE�SRVWLQJV�IURP�%* -RE�SRVWLQJV�

IURP�%*
3HUVRQ�ZW�
IURP�$&6

1RWHV��'.�HVWLPDWHV�DUH�IURP�7DEOH���FROXPQ���RI�'HPLQJ�	�.DKQ���������$OO�PRGHOV�DOVR�LQFOXGH�WKH�VKDUH�RI�DGV�LQ�HDFK�FHOO�WKDW�UHTXLUH�FXVWRPHU�
VHUYLFH��ILQDQFLDO��RUJDQL]DWLRQDO��SHRSOH�PDQDJHPHQW��SURMHFW�PDQDJHPHQW��ZULWLQJ��EDVLF�FRPSXWHU��DQG�VRIWZDUH�VNLOOV�
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7DEOH�$����5DZ�FHOO�OHYHO�FRUUHODWLRQV�EHWZHHQ�VRFLDO�DQG�FRJQLWLYH�VNLOO�FRQWHQW�DQG�ZDJHV��5REXVWQHVV

06$�[�PDMRU 06$�[�RFF 06$�[�PDMRU 06$�[�RFF 06$�[�PDMRU 06$�[�RFF
��� ��� ��� ��� ��� ���

6KDUH�FRJQLWLYH
�����.H\ZRUG �����


 �����


 �����


 �����


 �����


 �����




�������� �������� �������� �������� �������� ��������
�����+DQGFRGH �����


 �����


 �����


 �����


 �����


 �����




�������� �������� �������� �������� �������� ��������
6KDUH�VRFLDO
�����.H\ZRUG �����


 �����


 �����


 �����


 �����


 �����




�������� �������� �������� �������� �������� ��������
�����+DQGFRGH ������


 ������

 ������


 �������


 ������


 �����




�������� �������� �������� �������� �������� ��������

:HLJKWV $&6�SHUZW VRF�HPS QRQH QRQH SRVWLQJV SRVWLQJV
2EVHUYDWLRQV ������ ������ ������ ������ ������ ������
1RWHV��(DFK�FHOO�LV�D�VHSDUDWH�UHJUHVVLRQ�RI�FHOO�OHYHO�ORJ�PHDQ�ZDJHV��PDMRU�06$�RU�RFFXSDWLRQ�06$��RQ�WKH�VKDUH�RI�DGV�UHTXLULQJ�
HDFK�VNLOO��
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