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$%675$&7�
7KLV SDSHU DWWHPSWV WR HPSLULFDOO\ DQDO\]H WKH HIIHFW RI GLVSRVLWLRQDO DQG VLWXDWLRQDO IDFWRUV
RQ WKUHH ZRUN�UHODWHG DWWLWXGHV �L�H� MRE VDWLVIDFWLRQ� FRPPLWPHQW� DQG VWUHVV�� $ WKHRUHWLFDO
PRGHO LV SURSRVHG DQG QLQH K\SRWKHVHV DUH GH¿QHG� 7KH QLQH K\SRWKHVHV DUH WHVWHG XVLQJ
VWUXFWXUDO HTXDWLRQ PRGHOLQJ DQG WKH GDWD RI WKH ���� QDWLRQDO ZRUNIRUFH VXUYH\� 6L[ RI WKH
QLQH K\SRWKHVHV DUH VXSSRUWHG� DQG DGGLWLRQDOO\� WKUHH FRPSHWLQJ PRGHOV DUH SURSRVHG WR
GHFLGH ZKLFK LV WKH EHVW RQH� ,PSRUWDQW FRQFOXVLRVQ DQG VXJJHVWLRQV DUH SURSRVHG DW WKH HQG
RI WKLV UHVHDUFK�
.H\ZRUGV� 6LWXDWLRQDO DSSURDFK� GLVSRVLWLRQDO DSSURDFK� VRFLDO QHWZRUN� MRE VDWLVIDFWLRQ�
FRPPLWPHQW� DQG MRE VWUHVV�

,� ,1752'8&7,21�
6FKRODUV ZLWKLQ WKH ¿HOGV RI LQGXVWULDO SV\FKRORJ\� RUJDQL]DWLRQDO EHKDYLRU� DQG KXPDQ UH�
VRXUFHV KDYH SDLG D ORW RI DWWHQWLRQ WR WKUHH FHQWUDO WRSLFV� MRE VDWLVIDFWLRQ� RUJDQL]DWLRQDO
FRPPLWPHQW� DQG MRE VWUHVV �2¶5HLOO\� ����� 0RZGD\	 6XWWRQ� ����� :LOSHUW� ����� 5RXVVHDX�
����� *HSKDUW� ����� )RU PDQ\ GHFDGHV WKHVH WRSLFV KDYH EHHQ GLVFXVVHG LQ WKH PDMRU MRXU�
QDOV RI LQGXVWULDO SV\FKRORJ\ DQG RUJDQL]DWLRQDO EHKDYLRU� 7RGD\� VHYHUDO LVVXHV KDYH UHFHQWO\
HPHUJHG WKDW PDNH WKH DQDO\VLV DQG GLVFXVVLRQ RI WKHVH WKUHH WRSLFV YHU\ UHOHYDQW� &KDQJHV
LQ WKH ZRUNSODFH FRQWH[W �H�J� WHFKQRORJ\� WDVN FRPSOH[LW\� WDVN DXWRQRP\� HPSOR\HH HP�
SRZHUPHQW� DQG VR RQ�� DQG FKDQJHV LQ WKH ZRUNIRUFH GLYHUVLW\ �H�J� OHYHO RI HGXFDWLRQ� UDFH�
JHQGHU� DQG VR RQ� DUH VRPH RI WKH LPSRUWDQW LVVXHV WKDW JLYH ULVH WR WKH QHHG WR UHDQDO\]H
WKHVH WKUHH LPSRUWDQW WRSLFV�

:LWKLQ WKH ¿HOG RI RUJDQL]DWLRQDO EHKDYLRU �2%�� PRVW RI WKH UHVHDUFK GXULQJ WKH ODVW
GHFDGH KDV EHHQ FHQWHUHG RQ PLFUR�2% WRSLFV� RI ZKLFK ZRUN�UHODWHG DWWLWXGHV �L�H� MRE VDWLV�
IDFWLRQ� FRPPLWPHQW� DQG VHOI�UHSRUWHG VWUHVV� KDYH EHHQ WKH PRVW LPSRUWDQW �2¶5HLOO\� ������
:RUN DWWLWXGHV DUH W\SLFDOO\ GH¿QHG DV D SRVLWLYH RU QHJDWLYH HYDOXDWLRQ DERXW DVSHFWV RI RQH¶V
� 3URIHVRU GH /D 8QLYHUVLGDG GH &RQFHSFLyQ� )DFXOWDG GH &LHQFLDV (FRQyPLFDV \ $GPLQLVWUDWLYDV� 'HSDUWDPHQWR
GH $GPLQLVWUDFLyQ� (�PDLO� IHUIXHQWHV#XGHF�FO
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ZRUN HQYLURQPHQW �2¶5HLOO\� ������ 7KUHH QHZ DUHDV RI UHVHDUFK KDYH HPHUJHG UHJDUGLQJ
ZRUN DWWLWXGHV� WKH H[SORUDWLRQ RI WKH EDVLF QDWXUH RI DIIHFW LQ WKH ZRUN SODFH� WKH H[SORUDWLRQ
RI WKH UHODWLRQVKLS EHWZHHQ PRRGV DQG ZRUN RXWFRPHV� DQG WKH VWXG\ RI WKH H[SUHVVLRQ RI
HPRWLRQ DW ZRUN �+HDWK 	 6LWNLQ� ����� *HSKDUW� ������

6RPH HPSLULFDO HYLGHQFH KDV EHHQ IRXQG LQ UHJDUG WR WKHVH WKUHH ZRUN�UHODWHG DWWLWXGHV�
)LUVW� MRE VDWLVIDFWLRQ KDV EHHQ RQH RI WKH PRVW LPSRUWDQW WRSLFV GHEDWHG DPRQJ RUJDQL]D�
WLRQDO UHVHDUFKHUV� 7KH GLVFXVVLRQ KDV FHQWHUHG RQ WKH DELOLW\ RU SRZHU RI MRE VDWLVIDFWLRQ WR
H[SODLQ WKH YDULDWLRQ RI VHYHUDO RUJDQL]DWLRQDO RXWFRPHV� ,Q WKH OLWHUDWXUH� MRE VDWLVIDFWLRQ KDV
EHHQ VKRZQ WR EH D JRRG SUHGLFWRU� PRVW QRWDEO\� IRU DEVHQWHHLVP� WXUQRYHU� RUJDQL]DWLRQDO
FLWL]HQVKLS� DQG RUJDQL]DWLRQDO SHUIRUPDQFH� -RE VDWLVIDFWLRQ KDV EHHQ GH¿QHG DV D SRVLWLYH RU
QHJDWLYH DWWLWXGH KHOG E\ LQGLYLGXDOV WRZDUG WKHLU MRE �2VWURII� ������ ,W LQYROYHV VHYHUDO EDVLF
FRPSRQHQWV� ZKLFK DUH VSHFL¿F EHOLHIV� EHKDYLRU WHQGHQFLHV �LQWHQWLRQV�� DQG IHHOLQJV �:HLVV
	 &URSDQ]DQR� ������ -RE VDWLVIDFWLRQ LV QRW FRQVLVWHQWO\ OLQNHG WR SHUIRUPDQFH� 5HVHDUFKHUV
FRQWLQXH WR H[SORUH WKH DQWHFHGHQWV DQG FRQVHTXHQFHV RI MRE VDWLVIDFWLRQ� 6RPH VWXGLHV KDYH
UHSRUWHG D SRVLWLYH DVVRFLDWLRQ EHWZHHQ DJH DQG MRE VDWLVIDFWLRQ� DQG VHYHUDO RWKHU GHPR�
JUDSKLF YDULDEOHV KDYH EHHQ VWXGLHG ZLWK UHJDUG WR WKLV FRQVWUXFW� 7KH OLWHUDWXUH GLVSXWHV WKH
GHJUHH WR ZKLFK MRE VDWLVIDFWLRQ PD\ EH GLVSRVLWLRQDO RU VLWXDWLRQDO� 6WDZ DQG KLV FROOHDJXHV
����� RU ����"� SURYLGH HYLGHQFHV WKDW DIIHFWLYH UHVSRQVHV WR ZRUN PD\ EH VWDEOH RYHU WLPH
DQG DFURVV MREV� 2Q WKH FRQWUDU\� $UYH\ HW DO ������ UHSRUWHG WKDW ��� RI WKH YDULDQFH LQ MRE
VDWLVIDFWLRQ ZDV GXH WR JHQHWLF IDFWRUV� ,QWHUHVWLQJ LVVXHV DULVH IURP WKLV FRQWURYHUV\ DERXW
WKH FDXVH DQG FRQVHTXHQFHV RI MRE VDWLVIDFWLRQ� 7KLV SDSHU DWWHPSWV WR DQDO\]H WKH VLWXDWLRQDO
DQG GLVSRVLWLRQDO IDFWRUV WKDW PD\ DIIHFW WKH OHYHO RI MRE VDWLVIDFWLRQ�

6HFRQG� MRE FRPPLWPHQW LV D FRQFHSW ZKRVH GH¿QLWLRQ LV VWLOO FRQIXVHG DQG XQFOHDU
�2¶5HLOO\� ����� 6LGHUV� 0� *HRUJH� *� 	 'KDUZDGNDU� 5� ������ :KDW LV FRPPLWPHQW DQG
KRZ GRHV LW GLIIHU IURP VLPLODU FRQVWUXFWV� VXFK DV MRE LQYROYHPHQW DQG VDWLVIDFWLRQ" &RP�
PLWPHQW LV PDLQO\ GH¿QHG LQ WHUPV RI DQ LQGLYLGXDO¶V LGHQWL¿FDWLRQ ZLWK DQG LQYROYHPHQW LQ
D IRFDO RUJDQL]DWLRQ �0RZGD\ \ 6XWWRQ ������ ,WV PHDVXUHPHQW LQFOXGHV DQ DVVHVVPHQW RI
PRWLYDWLRQ� WKH LQWHQW WR UHPDLQ� DQG LGHQWL¿FDWLRQ� 6FKRODUV KDYH GLVFXVVHG WKH PXOWLGLPHQ�
VLRQDOLW\ RI WKLV FRQVWUXFW DW OHQJWK �6LGHUV� 0� *HRUJH� *� 	 'KDUZDGNDU� 5� ������ 2QH
JURXS RI VFKRODUV DUJXHV WKDW WKHUH DUH WZR W\SHV RI FRPPLWPHQW� RQH DWWLWXGLQDO �UHÀHFWLQJ
LGHQWL¿FDWLRQ� DQG DQRWKHU EHKDYLRUDO �LQGLFDWLQJ DQ LQWHQW WR VWD\�� ZKHUHDV RWKHU VFKRODUV
KDYH LGHQWL¿HG RQH GLPHQVLRQ IRU DIIHFWLYH FRPPLWPHQW DQG WZR GLPHQVLRQV IRU FRQWLQX�
DQFH FRPPLWPHQW� 0RUHRYHU� VFKRODUV VXJJHVW GLVWLQJXLVKLQJ FRPPLWPHQW �SV\FKRORJLFDO
DWWDFKPHQW UHVXOWLQJ IURP LGHQWL¿FDWLRQ DQG LQWHUQDOL]DWLRQ� IURP FRPSOLDQFH �LQVWUXPHQWDO
DWWDFKPHQW VLPLODU WR FRQWLQXDQFH FRPPLWPHQW�� 0DQ\ VWXGLHV KDYH VKRZQ WKDW RUJDQL]D�
WLRQDO DWWULEXWHV VXFK DV VWUXFWXUH� KXPDQ UHVRXUFHV SUDFWLFHV� UHZDUG V\VWHPV� DQG OHDGHUVKLS
PD\ DIIHFW LQGLYLGXDO FRPPLWPHQW� 6HYHUDO VRFLDOL]DWLRQ H[SHULHQFHV OHDG WR EHKDYLRUDO FRP�
PLWPHQW DQG DUH RIWHQ IRXQG LQ KLJK�LQYROYHPHQW RUJDQL]DWLRQV� )LQDOO\� UHVHDUFK ¿QGLQJV
FRQWLQXH WR VKRZ WKDW KLJKHU OHYHOV RI FRPPLWPHQW DUH UHODWHG WR ORZHU WXUQRYHU LQWHQWLRQV�
ORZHU DFWXDO WXUQRYHU� DQG KLJKHU MRE SHUIRUPDQFH� ,Q WKLV SDSHU , DWWHPSW WR VHH ZKHWKHU
MRE VDWLVIDFWLRQ DQG MRE VWUHVV DUH VRXUFHV RI MRE FRPPLWPHQW� WKHUHE\ FRQVWLWXWLQJ DQ LPSRU�
WDQW VWHS LQ LPSURYLQJ RXU XQGHUVWDQGLQJ DERXW WKH VLWXDWLRQDO DQG GLVSRVLWLRQDO DQWHFHGHQWV

��



'LVSRVLWLRQDO DQG VLWXDWLRQDO IDFWRUV ����)XHQWHV )�

RI LQGLYLGXDO FRPPLWPHQW DV ZHOO DV LWV UHODWLRQVKLS ZLWK WKH RWKHU ZRUN�UHODWHG DWWLWXGHV�
)LQDOO\� MRE VWUHVV FRQVWLWXWHV WKH WKLUG PLFUR�2% WRSLF WKDW KDV EHHQ ODUJHO\ VWXGLHG LQ WKH

ODVW GHFDGHV �2¶5HLOO\� ������ 6RPH HYLGHQFH VKRZV D UHODWLRQVKLS EHWZHHQ FHUWDLQ DVSHFWV
RI MRE GHVLJQ DQG LQFUHDVHG VWUHVV� 2WKHU VFKRODUV KDYH VKRZQ WKDW VWUHVV LV D IXQFWLRQ RI WKH
FRQWURO RI ZRUNLQJ FRQGLWLRQV� )HZ UHVHDUFKHUV KDYH VWXGLHG ZKHWKHU D FHUWDLQ LQGLYLGXDO¶V
SHUVRQDOLW\ DVSHFWV DUH UHODWHG WR VWUHVV �0RZGD\ 	 6XWWRQ� ������ 7KHUHIRUH� WKLV SDSHU
DWWHPSWV WR H[SODLQ WKDW WKHUH DUH VLWXDWLRQDO DQG GLVSRVLWLRQDO IDFWRUV WKDW PD\ H[SODLQ WKH
OHYHO RI VWUHVV LQ WKH ZRUNSODFH� 7R WKDW HQG� WKLV UHVHDUFK QRW RQO\ FRQVWLWXWHV D UHH[DPLQDWLRQ
DQG FRQ¿UPDWLRQ RI KRZ FRQWH[WXDO IDFWRUV LQÀXHQFH LQGLYLGXDO VWUHVV� EXW DQ LPSRUWDQW VWHS
LQ WKH VWXG\ RI GLVSRVLWLRQDO DVSHFWV WKDW PD\ LQÀXHQFH MRE VWUHVV DV ZHOO�

,Q VXPPDU\� WKLV SDSHU DWWHPSWV QRW RQO\ WR HPSLULFDOO\ DQDO\]H ZKHWKHU GLVSRVLWLRQDO DQG
VLWXDWLRQDO IDFWRUV LQÀXHQFH MRE VDWLVIDFWLRQ� LQGLYLGXDO FRPPLWPHQW� DQG MRE VWUHVV� EXW WR
DQDO\]H ZKHWKHU WKHVH WKUHH ZRUN�UHODWHG DWWLWXGHV DUH LQWHUUHODWHG DPRQJVW HDFK RWKHU� 7R
DFKLHYH WKHVH REMHFWLYHV� LQ WKH ¿UVW SDUW RI WKLV DUWLFOH , SURSRVH D WKHRUHWLFDO PRGHO WKDW
VKRZV VLWXDWLRQDO DQG GLVSRVLWLRQDO IDFWRUV DV WKH PDLQ VRXUFHV WKDW DIIHFW WKH WKUHH ZRUN�
UHODWHG DWWLWXGHV� 6HYHUDO K\SRWKHVHV DUH GH¿QHG GXULQJ WKH GLVFXVVLRQ RI WKLV PRGHO� ZKLFK
DUH WHVWHG DW WKH HQG RI WKLV DUWLFOH�

,,� 7+(25(7,&$/ 02'(/ $1' +<327+(6(6�
$FFRUGLQJ WR 2VWURII ������� WKHUH PD\ EH WKUHH H[SODQDWLRQV IRU SRVVLEOH VRXUFHV RI ZRUN�
UHODWHG DWWLWXGHV� GLVSRVLWLRQDO DSSURDFK� VLWXDWLRQDO DSSURDFK� DQG VRFLDO QHWZRUN WKH�
RU\� 7KH HVVHQWLDO LGHDV WKDW HPHUJH IURP WKHVH WKHRULHV DUH WKDW LQGLYLGXDOV SRVVHVV SHUVRQDO
FKDUDFWHULVWLFV �L�H� WUDLWV� WKDW VLJQL¿FDQWO\ LQÀXHQFH WKHLU DIIHFWLYH DQG EHKDYLRUDO UHDFWLRQV
LQ RUJDQL]DWLRQDO VHWWLQJV� DQG WKDW YRFDWLRQDO VDWLVIDFWLRQ DQG DFKLHYHPHQW DUH DIIHFWHG E\ WKH
GHJUHH RI FRQJUXHQFH EHWZHHQ DQ LQGLYLGXDO¶V SHUVRQDOLW\� WKH ZRUN¶V HQYLURQPHQWDO FKDUDF�
WHULVWLFV� DQG WKH VRFLDO QHWZRUN LQ ZKLFK WKH LQGLYLGXDO LV HPEHGGHG �'DYLV�%ODNH 	 3IHIIHU�
������ ,Q WKH IROORZLQJ SDUDJUDSKV , ZLOO EULHÀ\ H[SODLQ WKH SURSRVHG WKHRUHWLFDO PRGHO XV�
LQJ WKHVH WKHRULHV� SRLQWLQJ RXW WKHLU PDLQ WKHRUHWLFDO FRQWULEXWLRQ WR H[SODLQ WKH WKUHH ZRUN�
UHODWHG DWWLWXGHV� MRE VDWLVIDFWLRQ� FRPPLWPHQW� DQG MRE VWUHVV�
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)LUVW� WKH 'LVSRVLWLRQDO 7KHRU\ KDV JDLQHG D KXJH IROORZLQJ DPRQJ RUJDQL]DWLRQDO UH�
VHDUFKHUV IRU LWV H[SODQDWLRQ RI DWWLWXGHV DQG EHKDYLRUV LQ RUJDQL]DWLRQV� DQG VHYHUDO VWXG�
LHV KDYH EHHQ GRQH LQ WKLV GLUHFWLRQ �'DYLV�%ODNH 	 3IHIIHU� ����� 6WDZ� %HOO� 	 &ODXGH RU
&ODXGHQ" ����� +RXVH� 6KDQH 	 +HUROG� ����� .ULVWRI� ����� *HRUJH� ����� 6FKQHLGHU�
*ROGVWHLQ� 	 6PLWK� ������ 7KLV WKHRU\ DUJXHV WKDW VHYHUDO SHUVRQDO FKDUDFWHULVWLFV� LQGL�
YLGXDO GLIIHUHQFHV �H�J� WUDLWV� GHPRJUDSKLF FKDUDFWHULVWLFV�� DQG XQREVHUYDEOH PHQWDO VWDWHV
RU GLVSRVLWLRQV �H�J� QHHGV� YDOXHV� DWWLWXGHV� DQG UHVSRQVLELOLWLHV� DUH WKH PDLQ VRXUFHV IRU
H[SODLQLQJ ZRUN�UHODWHG DWWLWXGHV DQG EHKDYLRU LQ RUJDQL]DWLRQV �6WDZ� %HOO� 	 &ODXGH RU
&ODXGHQ"� ������ 7KH WHUPV GLVSRVLWLRQV DQG LQGLYLGXDO GLIIHUHQFHV DUH ZLGHO\ XVHG� EXW
QRW ZHOO�GH¿QHG� 'LVSRVLWLRQV DUH SV\FKRORJLFDO FKDUDFWHULVWLFV RI DQ LQGLYLGXDO �L�H� SHUVRQ�
DOLW\ FKDUDFWHULVWLFV� QHHG VWDWHV� DWWLWXGHV� SUHIHUHQFHV� DQG PRWLYHV�� DV RSSRVHG WR SK\VLFDO
RU RWKHU REMHFWLYHO\ DVVHVVHG LQGLYLGXDO FKDUDFWHULVWLFV �DJH� JHQGHU� PDULWDO VWDWXV�� 'LVSR�
VLWLRQV DUH YLHZHG DV WHQGHQFLHV WR UHVSRQG WR VLWXDWLRQV LQ D SDUWLFXODU DQG SUHGHWHUPLQHG
PDQQHU� 6XFK WHQGHQFLHV YDU\ LQ WKHLU WHPSRUDO VWDELOLW\� DFWLYDWLRQ VWDWH� DQG XVHIXOQHVV LQ
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H[SODLQLQJ EHKDYLRU �+RXVH� 6KDQH 	 +HUROG� ������ 7KXV� VFKRODUV VXJJHVW WKDW WKHUH LV D
VWURQJ FRUUHVSRQGHQFH EHWZHHQ LQGLYLGXDO FKDUDFWHULVWLFV DQG DWWLWXGLQDO RU EHKDYLRUDO FRQ�
VWUXFWV� &RQVLGHULQJ WKLV� , DUJXH WKDW GLVSRVLWLRQDO IDFWRUV FRQVWLWXWH DQ LPSRUWDQW VRXUFH WKDW
PD\ SUHGLFW ERWK LQGLYLGXDO VDWLVIDFWLRQ DQG VWUHVV OHYHO� 2Q WKH RQH KDQG� FRQVLGHULQJ WKH
GH¿QLWLRQ SURYLGHG E\ 2VWURII ������� MRE VDWLVIDFWLRQ LV D SRVLWLYH RU QHJDWLYH DWWLWXGH KHOG
E\ LQGLYLGXDOV WRZDUG WKHLU MRE� ,W LV KLJKO\ OLNHO\ WKDW WKH LQGLYLGXDO¶V SHUVRQDOLW\ �HJRFHQ�
WULF� H[WURYHUWHG� LQWURYHUWHG� DQG VR RQ� PD\ GLUHFW ZKHWKHU D SHUVRQ PD\ RU PD\ QRW KROG
FHUWDLQ EHOLHIV� EHKDYLRU WHQGHQFLHV �LQWHQWLRQV�� DQG IHHOLQJV �:HLVV 	 &URSDQ]DQR� �����
UHJDUGLQJ D JLYHQ MRE� 2Q WKH RWKHU KDQG� OLWHUDWXUH IURP SV\FKRORJ\ DUJXHV WKDW GLIIHUHQW SHU�
VRQDOLW\ W\SHV PD\ LQÀXHQFH WKH GHJUHH WR ZKLFK D SHUVRQ ZRXOG EH VWUHVVHG� )RU LQVWDQFH�
DQ H[WURYHUWHG SHUVRQ PD\ VXIIHU OHVV MRE VWUHVV WKDQ DQ LQWURYHUWHG SHUVRQ EHFDXVH WKH H[�
WURYHUWHG SHUVRQ ZRXOG VSHQG PRUH WLPH GRLQJ PDQ\ DQG GLYHUVH DFWLYLWLHV ZLWK FRZRUNHUV�
IULHQGV� DQG UHODWLYHV WKDW ZRXOG GHFUHDVHV WKH OLNHOLKRRG RI EHLQJ VWUHVVHG� &RQVLGHULQJ WKH
DERYH DUJXPHQWV� WKH IROORZLQJ K\SRWKHVHV DUH SURSRVHG�
+�D� 7KH LQGLYLGXDO¶V FKDUDFWHULVWLFV �L�H� GHPRJUDSKLF� SV\FKRORJLFDO� ZLOO SRVLWLYHO\ DIIHFW

MRE VDWLVIDFWLRQ�
+�E� 7KH LQGLYLGXDO¶V FKDUDFWHULVWLFV �L�H� GHPRJUDSKLF� SV\FKRORJLFDO� ZLOO SRVLWLYHO\ DIIHFW

MRE VWUHVV�
'R LQGLYLGXDO GLVSRVLWLRQV VLJQL¿FDQWO\ LQÀXHQFH EHKDYLRU" $UH GLVSRVLWLRQDO IRUFHV VXI¿�

FLHQW WR SUHGLFW DQG H[SODLQ MRE VDWLVIDFWLRQ DQG VWUHVV" 'XULQJ WKH ODVW GHFDGHV� WKHUH KDV EHHQ
D JUHDW GLVSXWH DERXW WKH YDOLGLW\ RI WKH GLVSRVLWLRQDO WKHRU\� ,Q VSLWH RI WKH ODUJH DPRXQW RI UH�
VHDUFK DERXW GLVSRVLWLRQDO WKHRU\� WKHUH DUH VHYHUDO FULWLTXHV WKDW VKRZ WKH H[SODQDWRU\ SRZHU
RI WKH GLVSRVLWLRQDO DSSURDFK WR EH YHU\ ZHDN � )RU LQVWDQFH� +RXVH� 6KDQH 	 +HUROG ������
DUJXH WKDW WKH GLVSRVLWLRQDO DSSURDFK KDV VHYHUDO LPSRUWDQW ZHDNQHVVHV� )LUVWO\� WKH GLVSR�
VLWLRQDO HIIHFWV DUH PRUH OLNHO\ WR VXUIDFH LQ ³ZHDN´ VLWXDWLRQV DQG DUH OHVV OLNHO\ WR RSHUDWH
LQ ³VWURQJ´ VLWXDWLRQV� 6HFRQGO\� LQGLYLGXDOV DUH XQVWDEOH DQG DGDSWLYH� ZKLFK LV WKH FRQWUDU\
DUJXPHQW RI WKH GLVSRVLWLRQDO DSSURDFK� 7KLUGO\� WKH GLVSRVLWLRQDO DSSURDFK KDV VHYHUDO FRQ�
FHSWXDO DQG PHWKRGRORJLFDO FRQFHUQV� )RU LQVWDQFH� WKLV DSSURDFK DUJXHV WKDW WKH GLVSRVLWLRQ
QDWXUH LV QRQ�DGDSWLYH�

6HFRQGO\� WKH 6LWXDWLRQDO 7KHRU\ PDLQO\ DUJXHV WKDW RUJDQL]DWLRQDO FRQWH[W LV WKH PRVW
LPSRUWDQW IDFWRU LQÀXHQFLQJ MRE VDWLVIDFWLRQ �.ULVWRI� ������ $FFRUGLQJ WR :HLVV 	 &URSDQ�
]DQR ������� WKH HQYLURQPHQWDO FRQGLWLRQ RU WKH RUJDQL]DWLRQDO FRQWH[W LV RQH RI WKH PDMRU
FDXVHV RI WKH LQGLYLGXDO¶V DWWLWXGH� 7KH RUJDQL]DWLRQDO VHWWLQJ �L�H� VWUXFWXUDO IDFWRUV� UHZDUGV
V\VWHPV� MRE GHVLJQ� ZRUN VHWWLQJ� JRDOV� FRQVWLWXWHV D VWURQJ IDFWRU WKDW KHDYLO\ LPSDFWV LQ�
GLYLGXDO DWWLWXGHV DQG EHKDYLRU �'DYLV�%ODNH 	 3IHIIHU� ������ 'DYLV�%ODNH 	 3IHIIHU ������
IRXQG HYLGHQFH WKDW HQYLURQPHQWDO IDFWRUV PLJKW FKDQJH WKH OHYHO RI WKH LQGLYLGXDO¶V PRRGV�
:RUN FRQGLWLRQV H[HUW D VWURQJ HIIHFW XSRQ LQGLYLGXDO DIIHFWLYH VWDWHV �,VH RU ,VHQ"� 	 %DURQ�
������ 7KHUH DUH VHYHUDO WKHRUHWLFDO IUDPHZRUNV WKDW WDNH LQWR DFFRXQW WKH HQYLURQPHQWDO IDF�
WRUV LQÀXHQFLQJ LQGLYLGXDO EHKDYLRU� 2QH RI WKH PRVW LPSRUWDQW IUDPHZRUNV IRU H[SODLQLQJ
WKH UHODWLRQVKLS EHWZHHQ D SHUVRQ¶V EHKDYLRU DQG DQ RUJDQL]DWLRQ¶V HQYLURQPHQW LV WKH 3�2 ¿W
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IUDPHZRUN �.ULVWRI� ������ 7KHUHIRUH� SDVW UHVHDUFK KDV QRW UHMHFWHG HQYLURQPHQWDO IDFWRUV
DV VRPH RI WKH PDLQ LQÀXHQFHV RQ ZRUN�UHODWHG DWWLWXGHV� VXFK DV MRE VDWLVIDFWLRQ� LQGLYLGXDO
FRPPLWPHQW� DQG VWUHVV� 7KXV� DFFRUGLQJ WR WKH VLWXDWLRQDO DSSURDFK� , SUHGLFW WKH IROORZLQJ
K\SRWKHVHV�
+�D� 2UJDQL]DWLRQDO FRQWH[W ZLOO SRVLWLYHO\ DIIHFW MRE VDWLVIDFWLRQ�
+�E� 2UJDQL]DWLRQDO FRQWH[W ZLOO QHJDWLYHO\ DIIHFW MRE VWUHVV�
+�F� 2UJDQL]DWLRQDO FRQWH[W ZLOO SRVLWLYHO\ DIIHFW RUJDQL]DWLRQDO FRPPLWPHQW�

)LQDOO\� WKH WKLUG WKHRUHWLFDO DSSURDFK LV VRFLDO QHWZRUN WKHRU\� ZKLFK LV GH¿QHG DV WKH QHW�
ZRUN RI SHUVRQV LQ ZKLFK WKH LQGLYLGXDO LV HPEHGGHG �6FRWW� ����� 0L]UXFKL 	 *DODVNLHZLF]�
������ 7KH TXDOLW\ RI WKH UHODWLRQVKLS EHWZHHQ WKH LQGLYLGXDO DQG KLV�KHU VRFLDO QHWZRUN LV
SURSRVHG DV D SUHGLFWRU RI SHUVRQDO VDWLVIDFWLRQ DQG VWUHVV� 7KLV DSSURDFK KLJKOLJKWV WKH UROH
DQG HIIHFW RI WKRVH HQWLWLHV �H�J� RUJDQL]DWLRQ DQG JURXSV� WKDW DUH YHU\ FORVH WR WKH SHUVRQ�
LQFOXGLQJ IULHQGV� IDPLO\� DQG UHODWHG LQGLYLGXDOV �H�J� SURIHVVLRQDO DVVRFLDWLRQ JURXS� ZKR
KDYH VLPLODU PRWLYHV DQG FKDUDFWHULVWLFV� 7KLV SDSHU FHQWHUV LWV DWWHQWLRQ LQ IDPLO\ IDFWRUV DV D
SUHGLFWRU RI SHUVRQDO VDWLVIDFWLRQ DQG VWUHVV� *LYHQ WKH LQFRUSRUDWLRQ RI ZRPHQ LQWR WKH ZRUN�
IRUFH� WKH IDPLO\�ZRUN UHODWLRQVKLS KDV EHHQ RQH RI WKH PDMRU LVVXHV FXUUHQWO\ VWXGLHG� 7KH
IDPLO\ FRQWH[W LV� WKHUHIRUH� RQH RI WKH SRVVLEOH IDFWRUV WKDW PD\ GLUHFWO\ DIIHFW ZRUN�UHODWHG
DWWLWXGHV� ,Q WKLV SDSHU� , K\SRWKHVL]H WKDW IDPLO\ IDFWRUV GLUHFWO\ DIIHFW MRE VDWLVIDFWLRQ DQG
MRE VWUHVV� 7KHUHIRUH� WKH K\SRWKHVLV LV DV IROORZ�
+�D� )DPLO\ FRQWH[W ZLOO DIIHFW WKH OHYHO RI MRE VDWLVIDFWLRQ QHJDWLYHO\�
+�E� 7KH IDPLO\ FRQWH[W ZLOO DIIHFW WKH OHYHO RI MRE VWUHVV SRVLWLYHO\�

0RUHRYHU� FRPPLWPHQW LV DQ DWWLWXGH DIIHFWHG DIWHU MRE VDWLVIDFWLRQ DQG VWUHVV DUH DIIHFWHG�
6FKRODUV DUJXH WKDW LW LV LPSRUWDQW WR GLVWLQJXLVK EHWZHHQ DWWLWXGLQDO FRPPLWPHQW �UHÀHFWLQJ
LGHQWL¿FDWLRQ� DQG EHKDYLRUDO FRPPLWPHQW �LQGLFDWLQJ DQ LQWHQW WR VWD\�� ,W LV KLJKO\ OLNHO\
WKDW ERWK W\SHV RI FRPPLWPHQW PD\ EH DIIHFWHG DV D FRQVHTXHQFH RI MRE VDWLVIDFWLRQ EHLQJ
DIIHFWHG� )RU LQVWDQFH� D SHUVRQ ZKR LV KLJKO\ VDWLV¿HG ZLWK KLV�KHU MRE LV JRLQJ WR EH PRUH
FRPPLWWHG WR WKH RUJDQL]DWLRQ� +RZHYHU� D SHUVRQ ZKR LV OLYLQJ D KLJK OHYHO RI MRE VWUHVV ZLOO
EH PRUH ZLOOLQJ WR H[LW WKH RUJDQL]DWLRQ DQG ORRN IRU D QHZ DQG OHVV VWUHVVIXO MRE� 7KHUHIRUH�
, K\SRWKHVL]H WKH IROORZLQJ�
+�� 2UJDQL]DWLRQDO FRPPLWPHQW LV SRVLWLYHO\ DIIHFWHG E\ WKH OHYHO RI MRE VDWLVIDFWLRQ�
+�� 2UJDQL]DWLRQDO FRPPLWPHQW LV QHJDWLYHO\ DIIHFWHG E\ WKH OHYHO RI MRE VWUHVV�
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,,,��� 6DPSOH DQG 'DWD�
7KH RULJLQDO VDPSOH LV FRPSRVHG RI ���� HPSOR\HG DGXOWV� ���� RI ZKLFK ZHUH DJH DQG
VDODULHG ZRUNHUV� 7KH GDWD ZHUH FROOHFWHG EHWZHHQ 0DUFK �� DQG -XO\ ��� ����� WKURXJK D
VWUXFWXUHG LQWHUYLHZ� XVLQJ FRPSXWHU�DVVLVWHG WHOHSKRQH LQWHUYLHZLQJ �L�H� &$7,� IRU D QDWLRQ�
ZLGH FURVV�VHFWLRQ� 7KLV GDWDEDVH LV FDOOHG WKH 1DWLRQDO 6WXG\ RI WKH &KDQJLQJ :RUNIRUFH
�16&:�� $IWHU HOLPLQDWLQJ PLVVLQJ GDWD IURP WKH VDPSOH ����� UHVSRQGHQWV�� WKH VDPSOH VL]H
ZDV ��� UHVSRQGHQWV� ZKLFK LV D JRRG HQRXJK VDPSOH WR XVH PD[LPXP OLNHOLKRRG HVWLPDWLRQ
�0/(� LQ WKH VWDWLVWLFDO PHWKRG RI VWUXFWXUDO HTXDWLRQ PHWKRG�

)LUVWO\� WKH RULJLQDO VDPSOH SUHVHQWHG WKH SUREOHP RI PLVVLQJ GDWD� )URP WKH RULJLQDO
VDPSOH ������� D WRWDO RI ���� FDVHV ZHUH GURSSHG WKDW SUHVHQWHG RQH RI PRUH PLVVLQJ GDWD�
7R WHVW WKH DVVXPSWLRQ RI GDWD QRUPDOLW\� , HYDOXDWHG WKH NXUWRVLV DQG VNHZ IRU HDFK PHD�
VXUHPHQW� DOO SUHVHQWHG D NXUWRVLV?�� DQG D VNHZ?�� LQGLFDWLQJ WKDW WKH GDWD LV GLVWULEXWHG
QRUPDOO\� 7KH H[LVWHQFH RI RXWOLHUV LQ WKH GDWD ZDV WHVWHG YLD &RRN¶V GLVWDQFH DQG 0DKD�
ODERQLV GLVWDQFH� 7KH &RRN¶V GLVWDQFH� OHVV ������ FRPSOLHV ZLWK WKH UXOH WKDW VD\V WKDW LI
WKH &RRN¶V GLVWDQFH LV JUHDWHU WKDQ �� WKH GDWD SUHVHQWV RXWOLHUV DQG LQÀXHQWLDO SRLQWV �0\HUV
	 :HOO� ������ 7KH 0DKDODERQLV GLVWDQFH VTXDUHG LV JUHDWHU WKDQ �� IRU DOO PHDVXUHPHQWV�
DQG WKH SUREDELOLW\ WKDW DQ\ YDOXH EH JUHDWHU WKDQ 0DKDODERQLV GLVWDQFH�VTXDUH LV OHVV WKDQ
����� 7KHUHIRUH� WKH GDWD GR QRW FRQWDLQ RXWOLHUV DQG LQÀXHQWLDO SRLQWV WKDW PD\ EH FDXVLQJ
SUREOHPV LQ WKH HVWLPDWLRQ RI WKH PRGHO¶V GLIIHUHQW SDUDPHWHUV�

)XUWKHUPRUH� SHUIRUPLQJ 0XOWLSOH 5HJUHVVLRQ $QDO\VLV� , REWDLQHG WZR FR�OLQHDULW\ VWDWLV�
WLFV �L�H� WROHUDQFH LQGLFDWRU� DQG YDULDQFH LQÀDWLRQ IDFWRU RU 9,)� IRU HDFK PHDVXUHPHQW� 7KH
WROHUDQFH LQGLFDWRUV DUH JUHDWHU WKDQ ���� ZKLFK PHHWV WKH UXOH WKDW VWDWHV WKDW WROHUDQFH LQGL�
FDWRUV PXVW EH JUHDWHU WKDQ ��� WR DUJXH WKDW WKH\ GR QRW KDYH PXOWL�FR�OLQHDULW\� )XUWKHU� WKH
9,3 LV OHVV WKDQ �� ZKLFK DOVR PHHWV WKH UXOH WKDW VWDWHV WKDW PHDVXUHPHQWV ZLWK D 9,3?�� GR
QRW KDYH PXOWL�FR�OLQHDULW\� 7KHUHIRUH� WKH GLIIHUHQW PHDVXUHV DUH QRW PXOWLFROLQHDU� 0RUH�
RYHU� WR WHVW WKH OHYHO RI LQGHSHQGHQFH EHWZHHQ WKH PHDVXUHV� , SHUIRUPHG WKH 'XUELQ�:DWVRQ
LQGLFDWRU� ZKLFK ZDV HTXDO WR ����� $FFRUGLQJ WR WKH VWDWLVWLFV JXLGHOLQH� WKH 'XUELQ�:DWVRQ
PXVW EH DURXQG � WR FRQFOXGH WKDW WKH PHDVXUHPHQWV DUH LQGHSHQGHQW �0\HUV 	 :HOO� ������
7KHUHIRUH� , FDQ FRQFOXGH WKDW WKH PHDVXUHV DUH QHLWKHU PXOWL�FR�OLQHDU QRU GHSHQGHQW�

7KHUHIRUH� WKH GDWD DQG WKH PHDVXUHPHQWV� RYHU DOO� PHHW WKH PLQLPXP DVVXPSWLRQV UH�
ODWHG WR QRUPDOLW\� RXWOLHUV� PXOWL�FR�OLQHDULW\� DQG LQGHSHQGHQFH� ,Q RWKHU ZRUGV� WKH UHVXOWV
REWDLQHG ZLOO EH WUXVWZRUWK\ DQG ZLWKRXW SUREOHPV LQ WKH HVWLPDWLRQ RI WKH GLIIHUHQW SDUDPH�
WHUV�

��



(&2120Ë$ < $'0,1,675$&,Ï1 1r��� -XQLR �����

,,,��� &RQVWUXFWV DQG 9DULDEOHV�
(QGRJHQRXV &RQVWUXFWV DQG 9DULDEOHV�
7KH WKHRUHWLFDO PRGHO SUHVHQWHG DERYH KDV WKUHH HQGRJHQRXV FRQVWUXFWV� MRE VDWLVIDFWLRQ� MRE
VWUHVV� DQG RUJDQL]DWLRQDO FRPPLWPHQW� -RE VDWLVIDFWLRQ LV WKH ¿UVW HQGRJHQRXV IDFWRU WKDW
ZDV GH¿QHG ZLWK WZR YDULDEOHV PHDVXULQJ WZR GLIIHUHQW DVSHFWV RI WKH FRQVWUXFW� ��� D JHQHUDO
PHDVXUH RI MRE VDWLVIDFWLRQ� DQG ��� D VSHFL¿F PHDVXUH RI MRE VDWLVIDFWLRQ� ZKLFK ZDV UHODWHG WR
WKH RSSRUWXQLWLHV RI OHDUQLQJ ZLWKLQ WKH RUJDQL]DWLRQ� %RWK REVHUYHG YDULDEOHV ZHUH PHDVXUHG
RQ D IRXU�SRLQW /LNHUW VFDOH� 7KLV FRQVWUXFW SUHVHQWHG D JRRG OHYHO RI UHOLDELOLW\ �DOSKD ������
PHHWLQJ WKH PLQLPXP UHTXLUHPHQW �DOSKDA����� -RE VWUHVV ZDV FRPSRVHG RI WKUHH LWHPV IURP
WKH VXUYH\� ��� +RZ RIWHQ GXULQJ WKH SDVW WKUHH PRQWKV KDYH \RX IHOW EXUQHG RXW RU VWUHVVHG
E\ \RXU ZRUN" ��� +RZ RIWHQ DUH \RX ERWKHUHG E\ PLQRU KHDOWK SUREOHPV VXFK DV KHDGDFKHV�
LQVRPQLD� RU DQ XSVHW VWRPDFK" DQG ��� 'XULQJ WKH SDVW WKUHH PRQWKV� KRZ RIWHQ KDYH \RX
IHOW QHUYRXV DQG VWUHVVHG" 7KHVH LWHPV DVVHVV D SHUVRQ¶V VWUHVV OHYHO� 7KLV FRQVWUXFW KDV DOVR
VKRZQ D JRRG OHYHO RI UHOLDELOLW\ �$OSKD ������ ZKLFK PHW WKH PLQLPXP UHTXLUHPHQW� )LQDOO\�
WKH ODWHQW YDULDEOH RUJDQL]DWLRQDO FRPPLWPHQW ZDV DVVHVVHG E\ D VLQJOH LWHP EHFDXVH LW ZDV
WKH RQO\ RQH DYDLODEOH LQ WKH GDWD EDVH�
,,,��� ([RJHQRXV &RQVWUXFWV DQG 9DULDEOHV�
7KUHH H[RJHQRXV FRQVWUXFWV DUH GH¿QHG LQ WKH PRGHO� UHÀHFWLQJ HDFK RI WKH WKUHH DSSURDFKHV
GLVFXVVHG HDUOLHU �VLWXDWLRQDO� GLVSRVLWLRQDO� DQG VRFLDO QHWZRUN�� 7KH ¿UVW H[RJHQRXV FRQ�
VWUXFW ZDV WKH RUJDQL]DWLRQDO FRQWH[W� ZKLFK ZDV FRPSRVHG RI WKLUWHHQ LQGLFDWRUV� 7KHVH
LQGLFDWRUV DUH UHODWHG WR VHYHUDO FKDUDFWHULVWLFV RI WKH MRE SHUIRUPHG E\ DQ HPSOR\HH� ÀH[L�
ELOLW\� DXWRQRP\� OHYHO RI GHPDQG� OHDUQLQJ RSSRUWXQLW\� FUHDWLYLW\� PHDQLQJIXOQHVV� VNLOO UH�
TXLUHPHQWV� HWKLFV� RUJDQL]DWLRQDO EHQH¿WV� WUDLQLQJ RSSRUWXQLW\� WUHDWPHQW� UHFRJQLWLRQ� DQG
VXSSRUW� 7KLV FRQVWUXFW VKRZHG D JRRG OHYHO RI UHOLDELOLW\ �$OSKD ������ PHHWLQJ WKH PLQ�
LPXP UHTXLUHPHQW� 7KH VHFRQG H[RJHQRXV FRQVWUXFW ZDV WKH IDPLO\ FRQWH[W� ZKLFK ZDV
DVVHVVHG IRU REVHUYHG YDULDEOHV� 7KH IRXU IDPLO\ FRQWH[W�UHODWHG YDULDEOHV ZHUH� ��� DPRXQW
RI ZRUN SHUIRUPHG DW KRPH� ��� ZRUN�IDPLO\ FRQÀLFW� ��� VDWLVIDFWLRQ ZLWK KLV�KHU SDUWQHU�
DQG ��� DPRXQW RI WLPH VSHQG ZLWK WKH IDPLO\� 7KH UHOLDELOLW\ RI WKLV FRQVWUXFW GRHV QRW PHHW
WKH PLQLPXP UHTXLUHPHQW �DOSKD ����� ,Q VSLWH RI WKDW� 1XQQDOO\ ������ VXJJHVWHG WKDW DO�
SKDV DOO HTXDOHG RU H[FHHGHG WKH YDOXHV� DOSKD ���� DV DSSURSULDWH IRU H[SORUDWRU\ UHVHDUFK�
)LQDOO\� WKH ODVW H[RJHQRXV FRQVWUXFW ZDV LQGLYLGXDO FKDUDFWHULVWLFV� PHDVXUHG E\ WKUHH LQ�
GLFDWRUV� JHQGHU� UDFH� DQG PDULWDO VWDWXV� 7KLV FRQVWUXFW GRHV QRW VKRZ D JRRG UHOLDELOLW\
PHDVXUH�
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,9��� 6WUXFWXUDO (TXDWLRQ 0HWKRGRORJ\�
+\SRWKHVHV ZHUH WHVWHG XVLQJ $026 �YHUVLRQ ���� VWUXFWXUDO HTXDWLRQ PRGHOLQJ VRIWZDUH
DQG WKH WZR�VWDJH SURFHGXUH UHFRPPHQGHG E\ $QGHUVRQ DQG *HUELQJ ������� 7KH ¿UVW VWDJH
LQYROYHG DQ HVWLPDWLRQ RI WKH PHDVXUHPHQW PRGHO XVLQJ FRQ¿UPDWRU\ IDFWRU DQDO\VLV �&)$� WR
GHWHUPLQH FRQYHUJHQW DQG GLVFULPLQDQW YDOLGLW\� 6WDJH WZR RI WKH PRGHOLQJ SURFHVV LQYROYHG
FRPSDULQJ WKH WKHRUHWLFDO PRGHO �0RGHO �� ZLWK WKH PHDVXUHPHQW PRGHO �0RGHO ��� %DVHG
RQ WKH UHVXOWV RI WKLV WHVW� WKH WKHRUHWLFDO PRGHO ZDV WKHQ XVHG WR SURYLGH SDWK FRHI¿FLHQWV IRU
WKH K\SRWKHVLV WHVW�
,9��� 2YHUYLHZ RI 6WUXFWXUDO 0RGHOLQJ 5HVXOWV�
7DEOH $ UHSRUWV PHDQV� VWDQGDUG GHYLDWLRQV� DQG FRUUHODWLRQV EHWZHHQ DOO YDULDEOHV �VHH $S�
SHQGL[�� 7KH FRUUHODWLRQV SURYLGH LQLWLDO HYLGHQFH RI JRRG FRQYHUJHQW DQG GLVFULPLQDQW YDOL�
GLW\� ,Q WKH $SSHQGL[ LV DOVR UHSRUWHG WKH PHDVXUHPHQW PRGHO �)LJXUH $� DQG WKH 7KHRUHWLFDO
PRGHO �)LJXUH %�� 7DEOH � SUHVHQWV WKH UHVXOWV RI WKH FRQ¿UPDWRU\ IDFWRU DQDO\VLV SHUIRUPHG
LQ WKH ¿UVW VWHS LQ WKH $QGHUVRQ 	 *HUELQJ ������ DSSURDFK� )DFWRU ORDGLQJ DQG LWV UHVSHFWLYH
S�YDOXH �3� DUH LQFOXGHG IRU HDFK YDULDEOH� $OO LWHPV ORDGHG RQ WKHLU SUHGLFWHG IDFWRUV ZLWK D
ORDGLQJ RI ���� RU EHWWHU� ZLWK WKH H[FHSWLRQ RI IRXU LQGLFDWRUV RI RUJDQL]DWLRQDO FRQWH[W DQG
RQH LQGLFDWRU RI LQGLYLGXDO FKDUDFWHULVWLF�
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6RXUFH� 2ZQ (ODERUDWLRQ JHWWLQJ IURP (026 UHVXOWV�
�� S�YDOXH ?���� DUH VLJQL¿FDQW�

7KH FKL�VTXDUH VWDWLVWLF DQG JRRGQHVV�RI�¿W PHDVXUHV IRU PHDVXUHPHQW PRGHOV LQGLFDWH
WKDW 0RGHO � LV D SRRU PRGHO � {5 @ �������� s ? =����� gi @���� FRPSDUDWLYH ¿W LQ�
GH[ �&),�  ���� DGMXVWHG JRRGQHVV�RI�¿W LQGH[ �$*),�  ���� VWDQGDUGL]HG URRW�PHDQ�VTXDUH
UHVLGXDO �65065�  ���� URRW�PHDQ�VTXDUH HUURU RI DSSUR[LPDWLRQ �656($� ����� 9DOXHV
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RI ��� DQG DERYH RQ WKH $*), DUH FRQVLGHUHG GHVLUDEOH� DQG YDOXHV RI ��� RU DERYH RQ WKH
&), DUH FRQVLGHUHG VWURQJ HYLGHQFH RI SUDFWLFDO VLJQL¿FDQFH� 65065 DQG 506($ YDOXHV RI
��� RU OHVV DUH DOVR FRQVLGHUHG LQGLFDWRUV RI JRRG ¿W� %DVHG RQ WKLV UHTXLUHPHQW� HYHQ WKRXJK
WKH PRGHO GRHV QRW PHHW DOO WKH UHFRPPHQGHG YDOXHV DFFXUDWHO\� WKH YDOXHV DUH SUHWW\ FORVH�
ZKLFK OHDGV WR WKH FRQFOXVLRQ WKDW WKH PRGHO ¿W SRRUO\�
,9��� 5HVXOWV RI +\SRWKHVLV 7HVWV�
7DEOH � SUHVHQWV UHVXOWV IRU WKH WKHRUHWLFDO SDWK PRGHO� ZKLFK LV LOOXVWUDWHG LQ )LJXUH ��
7KH ¿UVW� VHFRQG� WKLUG� DQG IRXUWK FROXPQV UHSUHVHQW WKH SDWK GHVFULSWLRQ� FRHI¿FLHQWV� =�
VWDWLVWLFV� DQG S�YDOXHV� UHVSHFWLYHO\�

7$%/( �
5(68/76 2) +<327+(6,6 7(676 %$6(' 21 7+( 7+(25(7,&$/ 02'(/

35(6(17(' ,1 ),*85( ��

+����������������2&RPPLW���-RE6WUHVV
+�F���������������2&RPPLW���)LUP&RQWH[W
+����������������2&RPPLW���-RE6DWLVI
+�D���������������-RE6DWLVI���,QGLY&KDUDFW
+�D�����������������-RE6DWLVI���)DPLO\&RQWH[W
+�E����������������-RE6WUHVV���)DPLO\&RQWH[W
+�E�����������������-RE6WUHVV���)LUP&RQWH[W
+�D����������������-RE6DWLVI���)LUP&RQWH[W
+�E���������������-RE6WUHVV���,QGLY&KDUDFW

+\SRWKHVHV3�YDOXH=&RHIILFLHQW'HVFULSWLRQ�RI�3DWK

+����������������2&RPPLW���-RE6WUHVV
+�F���������������2&RPPLW���)LUP&RQWH[W
+����������������2&RPPLW���-RE6DWLVI
+�D���������������-RE6DWLVI���,QGLY&KDUDFW
+�D�����������������-RE6DWLVI���)DPLO\&RQWH[W
+�E����������������-RE6WUHVV���)DPLO\&RQWH[W
+�E�����������������-RE6WUHVV���)LUP&RQWH[W
+�D����������������-RE6DWLVI���)LUP&RQWH[W
+�E���������������-RE6WUHVV���,QGLY&KDUDFW

+\SRWKHVHV3�YDOXH=&RHIILFLHQW'HVFULSWLRQ�RI�3DWK

6RXUFH� 2ZQ (ODERUDWLRQ JHWWLQJ IURP (026 UHVXOWV�
S�YDOXH?���� DUH VLJQL¿FDQW
+\SRWKHVLV �D SUHGLFWV WKDW LQGLYLGXDO FKDUDFWHULVWLFV �SV\FKRORJLFDO DQG GHPRJUDSKLFDO� ZLOO
KDYH D VWURQJ SRVLWLYH UHODWLRQVKLS ZLWK MRE VDWLVIDFWLRQ� (YHQ WKRXJK WKH UHODWLRQVKLS EHWZHHQ
LQGLYLGXDO FKDUDFWHULVWLFV DQG MRE VDWLVIDFWLRQ ZDV SRVLWLYH� WKLV UHODWLRQVKLS ZDV QRW VWDWLVWL�
FDOO\ VLJQL¿FDQW ������� SA����� +\SRWKHVLV �E SUHGLFWV WKDW LQGLYLGXDO FKDUDFWHULVWLFV �SV\�
FKRORJLFDO DQG GHPRJUDSKLFDO� ZLOO KDYH D VWURQJ SRVLWLYH UHODWLRQVKLS ZLWK MRE VWUHVV� 7KH
UHODWLRQVKLS EHWZHHQ LQGLYLGXDO FKDUDFWHULVWLFV DQG MRE VWUHVV ZDV SRVLWLYH DQG VWDWLVWLFDOO\

��
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VLJQL¿FDQW ������� S?�������� 7KHUHIRUH� K\SRWKHVLV �D ZDV QRW VXSSRUWHG� EXW K\SRWKHVLV �E
ZDV� 7KH )LJXUH � KRZV WKH ¿QDO UHVXOWV�

),*85( �
7+(25(7,&$/ 02'(/�

)DPLO\�
&RQWH[W�

2UJDQL]DWLRQDO�
&RQWH[W��

,QGLYLGXDO�&KDUDFWHULVWLFV

-RE�6WUHVV�

-RE�
6DWLVIDFWLRQ�

2UJDQL]DWLRQDO�
&RPPLWPHQW��

��������

��������

��������
��������

��������

��������

�������

���������

��������

�� S�YDOXH?�������
�� S�YDOXHA���
+\SRWKHVLV �D SUHGLFWV WKDW RUJDQL]DWLRQDO FRQWH[W ZLOO KDYH D VWURQJ DQG SRVLWLYH UHODWLRQ�
VKLS ZLWK MRE VDWLVIDFWLRQ� 7KH UHODWLRQVKLS EHWZHHQ RUJDQL]DWLRQDO FRQWH[W DQG MRE VDWLV�
IDFWLRQ ZDV SRVLWLYH DQG VWDWLVWLFDOO\ VLJQL¿FDQW ������� S?�������� +\SRWKHVLV �E SUHGLFWV
WKDW RUJDQL]DWLRQDO FRQWH[W ZLOO KDYH D VWURQJ DQG QHJDWLYH UHODWLRQVKLS ZLWK MRE VWUHVV� 7KH
UHODWLRQVKLS EHWZHHQ RUJDQL]DWLRQDO FRQWH[W DQG MRE VWUHVV ZDV QHJDWLYH DQG VWDWLVWLFDOO\ VLJ�
QL¿FDQW �������� S?�������� +\SRWKHVLV �F SUHGLFWV WKDW RUJDQL]DWLRQDO FRQWH[W ZLOO KDYH D
VWURQJ DQG SRVLWLYH UHODWLRQVKLS ZLWK RUJDQL]DWLRQDO FRPPLWPHQW� 7KH UHODWLRQVKLS EHWZHHQ
RUJDQL]DWLRQDO FRQWH[W DQG RUJDQL]DWLRQDO FRPPLWPHQW ZDV SRVLWLYH EXW QRW VWDWLVWLFDOO\ VLJ�
QL¿FDQW ������� SA����� 7KHUHIRUH� K\SRWKHVHV �E DQG �F ZHUH QRW VXSSRUWHG� EXW +�D ZDV
VWURQJO\ VXSSRUWHG�

��
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+\SRWKHVLV �D SUHGLFWV WKDW IDPLO\ FRQWH[W ZLOO KDYH D VWURQJ DQG QHJDWLYH UHODWLRQVKLS ZLWK
MRE VDWLVIDFWLRQ� 7KH UHODWLRQVKLS EHWZHHQ IDPLO\ FRQWH[W DQG MRE VDWLVIDFWLRQ ZDV QHJDWLYH
DQG VWDWLVWLFDOO\ VLJQL¿FDQW �������� S?�������� +\SRWKHVLV �E SUHGLFWV WKDW IDPLO\ FRQWH[W
ZLOO KDYH D VWURQJ DQG SRVLWLYH UHODWLRQVKLS ZLWK MRE VWUHVV� 7KH UHODWLRQVKLS EHWZHHQ IDPLO\
FRQWH[W DQG MRE VWUHVV ZDV SRVLWLYH DQG VWDWLVWLFDOO\ VLJQL¿FDQW ������� S?�������� 7KHUHIRUH�
K\SRWKHVLV +�D ZDV QRW VXSSRUWHG� EXW +�E ZDV VWURQJO\ VXSSRUWHG�
+\SRWKHVLV � SUHGLFWV WKDW MRE VDWLVIDFWLRQ ZLOO KDYH D VWURQJ DQG SRVLWLYH UHODWLRQVKLS ZLWK
RUJDQL]DWLRQDO FRPPLWPHQW� 7KH UHODWLRQVKLS EHWZHHQ MRE VDWLVIDFWLRQ DQG RUJDQL]DWLRQDO
FRPPLWPHQW LV SRVLWLYH� EXW QRW VWDWLVWLFDOO\ VLJQL¿FDQW� ������� SA���� )LQDOO\� +\SRWKHVLV
� SUHGLFWV WKDW MRE VWUHVV ZLOO KDYH D VWURQJ DQG QHJDWLYH UHODWLRQVKLS ZLWK RUJDQL]DWLRQDO
FRPPLWPHQW� 7KLV ODVW UHODWLRQVKLS ZDV SRVLWLYH DQG QRW VWDWLVWLFDOO\ VLJQL¿FDQW ������� SA����

,9��� &RPSHWLQJ 0RGHOV�
7KUHH FRPSHWLQJ PRGHOV DUH SURSRVHG� 7KH ¿UVW FRPSHWLQJ PRGHO �0RG&RPS�� GRHV QRW
FRQVLGHU WKH UHODWLRQVKLS EHWZHHQ LQGLYLGXDO FKDUDFWHULVWLFV DQG MRE VDWLVIDFWLRQ� DQG IXUWKHU�
LW DGGV WZR QHZ UHODWLRQVKLSV� RQH EHWZHHQ IDPLO\ FRQWH[W DQG RUJDQL]DWLRQDO FRPPLWPHQW
DQG WKH RWKHU EHWZHHQ LQGLYLGXDO FKDUDFWHULVWLFV DQG RUJDQL]DWLRQDO FRPPLWPHQW� 7KH VHFRQG
FRPSHWLQJ PRGHO �0RG&RPS�� GRHV QRW LQFOXGH WKH MRE VDWLVIDFWLRQ�MRE FRPPLWPHQW UHOD�
WLRQVKLS� DQG LW DGGV D QHZ UHODWLRQVKLS EHWZHHQ MRE VDWLVIDFWLRQ DQG MRE VWUHVV� 7KH WKLUG
FRPSHWLQJ PRGHO �0RG&RPS�� GRHV QRW LQFOXGH LQGLYLGXDO FKDUDFWHULVWLFV DV D IDFWRU� DQG LQ�
FOXGHV RUJDQL]DWLRQDO FRQWH[W DQG IDPLO\ FRQWH[W DV WKH RQO\ WZR H[RJHQRXV FRQVWUXFWV� 7KXV�
WKH WKLUG FRPSHWLQJ PRGHO WDNHV LQWR DFFRXQW WKH ORZ UHOLDELOLW\ RI LQGLYLGXDO FKDUDFWHULVWLFV�
ZKLFK LV ORZHU WKDQ WKH PLQLPXP UHTXLUHPHQW� 7DEOH � VKRZV WKH JRRGQHVV RI ¿W RI HDFK
PRGHO�

7$%/( �
02'(/ 67$7,67,&6�

�����������������������������0RG&RPS�
�����������������������������0RG&RPS�
�����������������������������0RG&RPS�
�����������������������������0RGHO��
&),11),1),3UREDELOLW\GI�0RGHO

�����������������������������0RG&RPS�
�����������������������������0RG&RPS�
�����������������������������0RG&RPS�
�����������������������������0RGHO��
&),11),1),3UREDELOLW\GI�0RGHO

6RXUFH� 2ZQ (ODERUDWLRQ JHWWLQJ IURP (026 UHVXOWV�

7DEOH � VKRZV D FRPSDUDWLYH DQDO\VLV EHWZHHQ WKH WKUHH FRPSHWLQJ PRGHOV ZLWK WKH RULJ�
LQDO WKHRUHWLFDO PRGHO� ,W VKRZV WKDW WKH LQLWLDO PRGHO FOHDUO\ FRQVWLWXWHV WKH EHVW PRGHO�

��
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7$%/( �
7(67,1* &203(7,1*02'(/6�

0RGHO���������������������0RGHO���YV�0RG&RPS�
0RGHO��!����������0RGHO���YV�0RG&RPS�
0RGHO��!���������0RGHO���YV�0RG&RPS�

0RGHO�3UHIHUHQFH3UREDELOLW\GI�&RPSDULVRQ

0RGHO���������������������0RGHO���YV�0RG&RPS�
0RGHO��!����������0RGHO���YV�0RG&RPS�
0RGHO��!���������0RGHO���YV�0RG&RPS�

0RGHO�3UHIHUHQFH3UREDELOLW\GI�&RPSDULVRQ

6RXUFH� 2ZQ (ODERUDWLRQ JHWWLQJ IURP (026 UHVXOWV�

9� ',6&866,21 $1' &21&/86,216�
7KH REMHFWLYH RI WKLV UHVHDUFK ZDV WR H[DPLQH WKH HIIHFWV RI VLWXDWLRQDO DQG GLVSRVLWLRQDO IDF�
WRUV RYHU WKUHH ZRUN�UHODWHG DWWLWXGHV� MRE VDWLVIDFWLRQ� MRE VWUHVV� DQG RUJDQL]DWLRQDO FRPPLW�
PHQW� 7KH UHVXOWV SDUWLDOO\ VXSSRUW WKH JHQHUDO PRGHO SUHVHQWHG LQ )LJXUH �� (YHQ WKRXJK
WKH PRGHO LV QRW D VWURQJ RQH� EHFDXVH RI LWV SRRU JRRGQHVV�RI�¿W� VL[ RI WKH QLQH K\SRWKHVHV
ZHUH VXSSRUWHG� 7KH UHVXOWV LQGLFDWH WKDW GLVSRVLWLRQDO IDFWRUV �L�H� LQGLYLGXDO FKDUDFWHULVWLFV�
DUH LPSRUWDQW VRXUFHV WKDW H[SODLQ MRE VDWLVIDFWLRQ DQG MRE VWUHVV� 7KLV UHVXOW FRQVWLWXWHV D
JRRG LQGLFDWLRQ DJDLQVW WKRVH VWXGLHV WKDW GR QRW VXSSRUW WKLV DSSURDFK DV DQ H[SODQDWRU\ SHU�
VSHFWLYH RI DQ LQGLYLGXDO¶V DWWLWXGHV DQG EHKDYLRU� 7KH UHVXOW DOVR LQGLFDWHV WKDW GLVSRVLWLRQDO
IDFWRUV �L�H� FRQWH[W DQG HQYLURQPHQW LQ ZKLFK WKH SHUVRQ LV HPEHGGHG� DUH LPSRUWDQW VRXUFHV
WKDW H[SODLQ DQ\ YDULDWLRQ LQ MRE VDWLVIDFWLRQ DQG VWUHVV� +RZHYHU� DFFRUGLQJ WR WKH UHVXOWV� RU�
JDQL]DWLRQDO FRQWH[W GRHV QRW DIIHFW LQGLYLGXDO FRPPLWPHQW� ZKLFK OHDGV WR WKH LGHD WKDW DQ\
UHGHVLJQ LQ WKH MRE VHWWLQJ ZRXOG QRW DIIHFW DQ HPSOR\HH¶V GHFLVLRQ WR TXLW WKH ¿UP� 7KXV�
DQ\ SROLF\ WKDW LV RULHQWHG WRZDUG UHWDLQLQJ JRRG HPSOR\HHV VKRXOG QRW IRFXV RQ UHGHVLJQLQJ
WKHLU FRQWH[W� EXW UDWKHU WKH RWKHU DVSHFWV RI WKH RUJDQL]DWLRQ� VXFK DV FXOWXUH� SV\FKRORJLFDO
HQYLURQPHQW� LQWULQVLF DVSHFWV RI WKH MRE� DQG VR RQ� )XUWKHUPRUH� WKH UHVXOWV RI WKLV UHVHDUFK
VKRZ WKH VWURQJ HIIHFW RI WKH IDPLO\ FRQWH[W RQ MRE VDWLVIDFWLRQ DQG MRE VWUHVV� ,W VXJJHVWV WKDW
PRUH UHVHDUFK VKRXOG EH GRQH UHJDUGLQJ WKH HIIHFW RI DQ\ IDPLO\ PDWWHU RQ RWKHU RUJDQL]D�
WLRQDO RXWFRPHV� VXFK DV HPSOR\HH¶V SURGXFWLYLW\� HPSOR\HH¶V FUHDWLYLW\� DQG VR RQ� )LQDOO\�
WKH UHVXOWV RI WKLV VWXG\ VKRZ WKDW QHLWKHU MRE VDWLVIDFWLRQ QRU MRE VWUHVV DIIHFW RUJDQL]DWLRQDO
FRPPLWPHQW� 7KLV ODVW UHVXOW VXJJHVWV WKH QHHG IRU IXUWKHU UHVHDUFK WR H[DPLQH WKH VRXUFHV RI
RUJDQL]DWLRQDO FRPPLWPHQW�

��
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5()(5(1&(6�
$1'(5621� -�&� 	 *(5%,1*� '�:� ����� 6WUXFWXUDO (TXDWLRQ 0RGHOLQJ LQ 3UDFWLFH� $

UHYLHZ DQG UHFRPPHQGHG WZR�VWHS DSSURDFK� 3V\FKRORJLFDO %XOOHWLQ� 9RO� ���� ����
����

$59(<� 5�'�� '$9,6� *�$�� 6+(55<� /�� 52%(57� /� ����� 3RWHQWLDO VRXUFHV RI %LDV
LQ WKH MRE DQDO\WLF SURFHVVHV� $FDGHP\ RI 0DQDJHPHQW MRXUQDO� 9RO� ������ ����
����

'$9,6�%/$.(� $� 	 3)())(5� -� ����� -XVW D 0LUDJH� 7KH 6HDUFK 'LVSRVLWLRQDO (I�
IHFWV ,Q 2UJDQL]DWLRQDO 5HVHDUFK� $FDGHP\ RI 0DQDJHPHQW 5HYLHZ� 9RO� �� ���� ����
����

*(25*(� -� ����� 7KH 5ROH RI 3HUVRQDOLW\ LQ 2UJDQL]DWLRQ /LIH� ,VVXHV DQG (YLGHQFHV�
-RXUQDO 2I 0DQDJHPHQW� 9RO� �� ���� ��������

*(3+$57� 5�3� ����� ,QWURGXFWLRQ WR WKH EUDYH QHZ ZRUNSODFH� 2UJDQL]DWLRQDO EHKDYLRU LQ
WKH HOHFWKURQLF DJH� -RXUQDO RI 2UJDQL]DWLRQDO %HKDYLRU� 9RO� ��� ��������

+($7+� &�� 6,7.,1� ����� %LJ�% YHUVXV %LJ�2� ZKDW LV RUJDQL]DWLRQDO DERXW RUJDQL]DWLRQDO
EHKDYLRU� -RXUQDO RI 2UJDQL]DWLRQDO %HKDYLRU� 9RO� ������ ������

+286(� 5�� 6+$1(� 6� 	 +(52/'� '� ����� 5XPRU RI WKH 'HDWK RI 'LVSRVLWLRQDO 5H�
VHDUFK DUH 9DVWO\ ([DJJHUDWHG� $FDGHP\ RI 0DQDJHPHQW 5HYLHZ� 9RO� ������ ����
���

,6(1� $� 	 %$521� 5� ����� 3RVLWLYH $IIHFW DV D )DFWRU LQ 2UJDQL]DWLRQDO %HKDYLRU� 5H�
VHDUFK LQ 2UJDQL]DWLRQDO %HKDYLRU� 9RO� ��� �����

.5,672)� $� ����� 3HUVRQ�2UJDQL]DWLRQ )LW� $Q ,QWHJUDWLYH 5HYLHZ RI LWV &RQFHSWXDOL]DWLRQ�
0HDVXUHPHQW� DQG ,PSOLFDWLRQV� 3HUVRQQHO 3V\FKRORJ\� 9RO� ��� �����

0,=58&+,� 0 	 *$/$6.,(:,&=� -� ����� 1HWZRUNV RI LQWHURUJDQL]DWLRQDO UHODWLRQV�
6RFLRORJLFDO 0HWKRGV DQG 5HVHDUFK� 9RO� �� ��� �������

02:'$<� 5� 7� 	 687721� 5� ,� ����� ³2UJDQL]DWLRQ %HKDYLRU� /LQNLQ ,QGLYLGXDOV DQG
*URXSV WR RUJDQL]DWLRQDO &RQWH[WV´� $QQXDO 5HYLHZ RI 3V\FKRORJ\� 9RO� �������
����

0<(56� - 	 :(//� $� ����� 5HVHDUFK 'HVLJQ DQG 6WDWLVWLFDO $QDO\VLV� /DZUHQFH (UOEDXP
$VVRFLDWHV 3XEOLVKHUV� 1<�

1811$//<� -� &� ����� 3V\FKRPHWULF 7KHRU\� �QG HGLWLRQ� 1HZ<RUN� 0F*UDZ�+LOO�

��
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2¶5(,//<� &� $� ����� 2UJDQL]DWLRQDO %HKDYLRU� :KHUH ZH¶YH EHHQ� ZKHUH ZH¶UH JRLQJ�
$QQXDO 5HYLHZ RI 3V\FKRORJ\� 9RO� ��� ��������

26752))� &� ����� 7KH 5HODWLRQVKLS EHWZHHQ 6DWLVIDFWLRQ� $WWLWXGHV� DQG 3HUIRUPDQFH�
$Q 2UJDQL]DWLRQDO /HYHO $QDO\VLV� -RXUQDO RI $SSOLHG 3V\FKRORJ\� 9RO��� ���� ����
����

52866($8� '�0� ����� 2UJDQL]DWLRQDO %HKDYLRU LQ WKH 1HZ 2UJDQL]DWLRQDO (UD� $QQXDO
5HYLHZ RI 3V\FKLORJ\� 9RO� ��� ������

6&+1(,'(5� %�� *2/'67(,1� +� 	 60,7+� '� ����� 7KH $6$ )UDPHZRUN� 8Q 8SGDWH�
3HUVRQQHO 3V\FKRORJ\� 9RO� ��� ��������

6&277� -� ����� 1HWZRUNV RI FRUSRUDWH SRZHU� $ &RPSDUDWLYH $VVHVVPHQW� $QQXDO 5HYLHZ
RI 6RFLRORJ\� 9RO� ��� �������

6,'(56� 0� *(25*(� *� 	 '+$5:$'.$5� 5� ����� 7KH 5HODWLRQVKLS %HWZHHQ ,QWHUQDO
$QG ([WHUQDO &RPPLWPHQW )RFL 7R 2EMHFWLYH -RE 3HUIRUPDQFH 0HDVXUHV� $FDGHP\
0DQDJHPHQW 5HYLHZ� 9RO� �� ���� ��������

67$:� %� %(//� 1�� 	 &/$8'(1 RU &ODXGH"� -� ����� 7KH 'LVSRVLWLRQDO $SSURDFK WR
-RE $WWLWXGHV� $ OLIHWLPH /RQJLWXGLQDO WHVW� $GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\� 9RO� ���
������

:(,66� +� 	 &523$1=$12� 5� ����� $IIHFWLYH (YHQWV 7KHRU\� $ WKHRUHWLFDO 'LVFXVVLRQ
RI WKH 6WUXFWXUH� &DXVHV� DQG &RQVHTXHQFHV RI $IIHFWLYH ([SHULHQFH DW :RUN� 5HVHDUFK
LQ 2UJDQL]DWLRQDO %HKDYLRU� 9RO� ��� �����

:,/3(57� %� ����� ³2UJDQL]DWLRQ %HKDYLRU´� $QQXDO 5HYLHZ RI 3V\FKRORJ\� 9RO� ��� ���
���

��
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