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:H LQYHVWLJDWH WKH HIIHFW RI XQLRQ PHPEHUVKLS RQ MRE VDWLVIDFWLRQ� :H DFFRXQW IRU WKH HQGRJHQRXV

VHOHFWLRQ LQGXFHG E\ WKH VRUWLQJ RI ZRUNHUV LQWR XQLRQLVHG MREV DQG XVH GLIIHUHQW PHWKRGRORJLHV WR
DGGUHVV WKH TXHVWLRQ RI KRZ WKH PHPEHUVKLS GHFLVLRQ LV UHODWHG WR RYHUDOO MRE VDWLVIDFWLRQ DQG WR

VDWLVIDFWLRQ ZLWK SD\� :H DQDO\VH OLQNHG HPSOR\HU�HPSOR\HH GDWD IURP WKH ���� %ULWLVK :RUNSODFH
(PSOR\HH 5HODWLRQV 6XUYH\ �:(56� XVLQJ 3URSHQVLW\ 6FRUH 0DWFKLQJ DQG ,QVWUXPHQWDO 9DULDEOHV

WHFKQLTXHV� %RWK WKH OLQNHG VWUXFWXUH RI WKH GDWD DQDO\VHG DQG WKH HVWLPDWLRQ VWUDWHJLHV HPSOR\HG
DOORZ XV WR GHDO ZLWK WKH OLPLWDWLRQV FKDUDFWHULVLQJ WKH H[LVWLQJ OLWHUDWXUH� :H ILQG WKDW RQFH WKH

HQGRJHQHLW\ RI PHPEHUVKLS LV DFFRXQWHG IRU� WKH XQKDSSLQHVV RI XQLRQ PHPEHUV GLVDSSHDUV�
VXJJHVWLQJ WKDW WKHLU UHSRUWHG GLVVDWLVIDFWLRQ VWHPV IURP LQGLYLGXDO XQREVHUYDEOH DWWULEXWHV UDWKHU

WKDQ IURP WKH XQLRQ VWDWXV� L�H� XQLRQLVDWLRQ KDV QR FDXVDO HIIHFW RQ VDWLVIDFWLRQ� :KHQ VDWLVIDFWLRQ

ZLWK SD\ LV FRQVLGHUHG� WKH XQLRQ�QRQ�XQLRQ VDWLVIDFWLRQ GLIIHUHQWLDO GURSV FRQVLGHUDEO\�
FRQVLVWHQWO\ ZLWK WKH H[LVWHQFH RI ZDJH SUHPLD LQ IDYRXU RI PHPEHUV�

-(/ FODVVLILFDWLRQ� -��� -��

.H\ZRUGV� -RE VDWLVIDFWLRQ� 7UDGH XQLRQV� /LQNHG HPSOR\HU�HPSOR\HH GDWD

                                                        

:H DUH JUDWHIXO WR $OLVRQ %RRWK� 0DUN %U\DQ DQG VHPLQDU SDUWLFLSDQWV DW WKH ($/( FRQIHUHQFH ����� WKH 8QLYHUVLWj

&DWWROLFD DQG WKH 3ROLF\ 6WXGLHV ,QVWLWXWH IRU XVHIXO FRPPHQWV� %U\VRQ WKDQNV WKH /HYHUKXOPH )RXQGDWLRQ �¶7KH )XWXUH RI

7UDGH 8QLRQV LQ 0RGHUQ %ULWDLQ·� DQG WKH 5HJHQW 6WUHHW 3RO\WHFKQLF 7UXVW DQG &DSSHOODUL DQG /XFLIRUD WKDQN 0,85 IRU

IXQGLQJ� 7KH DXWKRUV DFNQRZOHGJH WKH 'HSDUWPHQW RI 7UDGH DQG ,QGXVWU\� WKH (FRQRPLF DQG 6RFLDO 5HVHDUFK &RXQFLO� WKH

$GYLVRU\� &RQFLOLDWLRQ DQG $UELWUDWLRQ 6HUYLFH DQG WKH 3ROLF\ 6WXGLHV ,QVWLWXWH DV WKH RULJLQDWRUV RI WKH ���� :RUNSODFH

(PSOR\HH 5HODWLRQV 6XUYH\ GDWD� DQG WKH 'DWD $UFKLYH DW WKH 8QLYHUVLW\ RI (VVH[ DV WKH GLVWULEXWRU RI WKH GDWD� 1RQH RI

WKHVH RUJDQL]DWLRQV RU LQGLYLGXDOV EHDUV DQ\ UHVSRQVLELOLW\ IRU WKH DXWKRUV· DQDO\VLV DQG LQWHUSUHWDWLRQV RI WKH GDWD DQG XVXDO

GLVFODLPHUV DSSO\�
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�� ,QWURGXFWLRQ

,Q WKLV SDSHU� ZH LQYHVWLJDWH WKH HIIHFW RI XQLRQ PHPEHUVKLS RQ MRE VDWLVIDFWLRQ� :KLOVW LW LV FRPPRQ WR

VWXG\ WKH HIIHFWV RI XQLRQ VWDWXV RQ VDWLVIDFWLRQ WUHDWLQJ LQGLYLGXDO PHPEHUVKLS DV JLYHQ� LQ WKLV SDSHU

ZH DFFRXQW IRU WKH HQGRJHQRXV VHOHFWLRQ LQGXFHG E\ WKH VRUWLQJ RI ZRUNHUV LQWR XQLRQLVHG MREV� ,Q

SDUWLFXODU ZH XVH WZR PHWKRGRORJLHV WR DGGUHVV WKH TXHVWLRQ RI KRZ WKH PHPEHUVKLS GHFLVLRQ LV UHODWHG

WR RYHUDOO MRE VDWLVIDFWLRQ DQG WR VDWLVIDFWLRQ ZLWK SD\� :H DQDO\VH OLQNHG HPSOR\HU�HPSOR\HH GDWD IURP

WKH ���� %ULWLVK :RUNSODFH (PSOR\HH 5HODWLRQV 6XUYH\ �:(56� XVLQJ 3URSHQVLW\ 6FRUH 0DWFKLQJ

�360� DQG ,QVWUXPHQWDO 9DULDEOHV �,9� WHFKQLTXHV�

:H DUJXH WKDW PRVW SUHYLRXV VWXGLHV� GXH WR HLWKHU GDWD GHILFLHQFLHV RU HVWLPDWLRQ SUREOHPV�

VXIIHU IURP VHYHUH OLPLWDWLRQV WKDW DUH GHDOW ZLWK LQ WKH SUHVHQW SDSHU� ,Q SDUWLFXODU� WKLV SDSHU RIIHUV

WKUHH PDLQ FRQWULEXWLRQV WR WKH SUHYLRXV OLWHUDWXUH� )LUVW� LW XVHV D PXFK ULFKHU GDWD VHW ZKLFK OLQNV

HPSOR\HU DQG HPSOR\HH FKDUDFWHULVWLFV� SURYLGLQJ WKH LGHDO VHW RI LQIRUPDWLRQ �DQG LQVWUXPHQWV� WR

LQYHVWLJDWH WKH HIIHFWV RI XQLRQ PHPEHUVKLS DQG MRE VDWLVIDFWLRQ� 6HFRQG� WKH HQGRJHQHLW\ RI

XQLRQLVDWLRQ GHFLVLRQV LV H[SOLFLWO\ PRGHOOHG� VKRZLQJ WKH OLNHO\ ELDVHV DULVLQJ LQ DVVXPLQJ LW WR EH JLYHQ�

DQG MRLQWO\ HVWLPDWHG ZLWK RYHUDOO MRE VDWLVIDFWLRQ DQG VDWLVIDFWLRQ ZLWK SD\� 7KLUG� GLIIHUHQW

FRPSOHPHQWDU\ PHWKRGRORJLHV DUH XVHG WR DGGUHVV DQG SXW XQGHU FORVH VFUXWLQ\ WKH GLIIHUHQW

K\SRWKHVHV ZKLFK DUH IRXQG LQ WKH OLWHUDWXUH� 7KH ODWWHU DOVR SURYLGHV D PRUH JHQHUDO IUDPHZRUN RI

DQDO\VLV WR D ZLGHU FODVV RI HFRQRPLF SUREOHPV LQ ZKLFK XQREVHUYHG KHWHURJHQHLW\ DQG HQGRJHQHLW\ DUH

LPSRUWDQW LVVXHV�

2XU PDLQ ILQGLQJ VXJJHVWV WKDW RQFH WKH HQGRJHQHLW\ RI PHPEHUVKLS LV DFFRXQWHG IRU E\

DSSURSULDWH PDWFKLQJ RI ZRUNHUV� WKH GLVVDWLVIDFWLRQ RI XQLRQ PHPEHUV IDOOV VLJQLILFDQWO\� :KHQ SD\ LV

FRQVLGHUHG� PHPEHUV· GLVVDWLVIDFWLRQ GLVDSSHDUV� VXJJHVWLQJ WKDW XQLRQV DUH TXLWH VXFFHVVIXO LQ

SURYLGLQJ FRPSHQVDWLQJ GLIIHUHQWLDOV IRU XQGHVLUDEOH FKDUDFWHULVWLFV RI WKH MRE WR WKHLU PHPEHUV� +HQFH

WKH WUDGLWLRQDO YLHZ RI XQLRQ PHPEHUV EHLQJ LQKHUHQWO\ GLVVDWLVILHG LV UHYLVLWHG LQ RXU SDSHU WR FRQVLGHU

D ZLGHU UROH IRU XQLRQ PHPEHUV LQ WKH ILUP�

7KH SDSHU LV RUJDQLVHG LQ WKH IROORZLQJ ZD\� 6HFWLRQ � UHYLHZV WKH UHOHYDQW OLWHUDWXUH� 6HFWLRQ �

GHVFULEHV WKH GDWD DQG SUHVHQWV VRPH VW\OLVHG IDFWV� ,Q 6HFWLRQV � DQG � ZH GLVFXVV WKH PDLQ IHDWXUHV RI

WKH HVWLPDWLRQ PHWKRGV XVHG� 6HFWLRQ � GLVFXVVHV WKH UHVXOWV� DQG FRQFOXGLQJ UHPDUNV IROORZ�

�� 7KH (FRQRPLFV RI 6DWLVIDFWLRQ DQG 0HPEHUVKLS

7KHUH KDV EHHQ JURZLQJ LQWHUHVW LQ WKH DQDO\VLV RI ZRUNHUV MRE VDWLVIDFWLRQ DQG XQLRQ PHPEHUVKLS ZLWK

SDUWLFXODU FRQFHUQ WR JHQHUDO ZRUNLQJ FRQGLWLRQV DQG VSHFLILF ZRUNSODFH DWWULEXWHV� :KLOVW XQLRQ

REMHFWLYHV PD\ EH EURDGO\ FKDUDFWHULVHG DV DQ DWWHPSW WR LPSURYH ZRUNHUV· ZHOIDUH DQG VDWLVIDFWLRQ� E\

SURYLGLQJ D EHWWHU ZRUNLQJ HQYLURQPHQW DQG EHWWHU ZDJH FRQGLWLRQV� D QXPEHU RI SDSHUV KDYH FRPH WR
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WKH SX]]OLQJ FRQFOXVLRQ WKDW XQLRQ PHPEHUV DUH JHQHUDOO\ OHVV VDWLVILHG DV FRPSDUHG WR QRQ�XQLRQLVHG

ZRUNHUV �+DPPHUPHVK� ����� .RFKDQ DQG +HOIPDQ� ������

2.1. Reporting subjective satisfaction 

7KH DQDO\VLV RI UHSRUWHG VXEMHFWLYH VDWLVIDFWLRQ KDV EHHQ WKH REMHFW RI D ORQJ VWDQGLQJ GHEDWH DPRQJ

HFRQRPLVWV� %HVLGHV WKH VWDQGDUG FDYHDW RI FURVV�LQGLYLGXDO FRPSDUDELOLW\� LQIHUHQFH LV IXUWKHU

FRPSOLFDWHG E\ WKH IDFW WKDW UHVHDUFKHUV JHQHUDOO\ GRQ
W NQRZ WKH VHW RI LQIRUPDWLRQ DQG WKH

FKDUDFWHULVWLFV �ERWK SHUVRQDO DQG RI WKH ZRUN HQYLURQPHQW� WKDW DUH WDNHQ LQWR DFFRXQW ZKHQ UHSRUWLQJ

WKH OHYHO RI KDSSLQHVV� :KLOH ZH DFNQRZOHGJH WKH H[LVWHQFH RI VRPH RI WKHVH FDYHDWV� VWLOO ZH EHOLHYH

WKDW XVHIXO LQIRUPDWLRQ FDQ EH UHWULHYHG DQG D EHWWHU XQGHUVWDQGLQJ RI WKH EHKDYLRXU RI DJHQWV FDQ EH

JDLQHG E\ DQDO\VLQJ LQGLYLGXDO �VXEMHFWLYH� VDWLVIDFWLRQ�

,Q WKH HPSLULFDO DQDO\VLV ZH XVH UHSRUWHG VXEMHFWLYH VDWLVIDFWLRQ WR VWXG\ KRZ XQLRQ PHPEHUVKLS

DIIHFWV WKH OHYHO RI VDWLVIDFWLRQ RI ZRUNHUV� ZKLOH FRQGLWLRQLQJ WKH ODWWHU RQ D ODUJH VHW RI LQIRUPDWLRQ

ERWK RQ SHUVRQDO FKDUDFWHULVWLFV DQG MRE DWWULEXWHV� &RQGLWLRQDO RQ LQGLYLGXDO FKDUDFWHULVWLFV DQG MRE

DWWULEXWHV� PHPEHUVKLS KDV DQ LQGHSHQGHQW HIIHFW WKDW QHHGV WR EH DGHTXDWHO\ DFFRXQWHG IRU� ,Q WKLV

SDSHU XQLRQ PHPEHUVKLS LV QRW MXVW FRQVLGHUHG DV D MRE DWWULEXWH EXW D VSHFLILF FKRLFH RI WKH LQGLYLGXDO

ZKLFK FDQ JLYH ULVH WR VWUDWHJLF EHKDYLRXU�

2.2. A review of the literature 

'LIIHUHQW H[SODQDWLRQV KDYH EHHQ DGYDQFHG LQ WKH OLWHUDWXUH IRU WKH DSSDUHQWO\ SX]]OLQJ UHVXOW WKDW

XQLRQ PHPEHUV DUH PRUH GLVVDWLVILHG ZLWK WKHLU MREV WKDQ QRQ�PHPEHUV� 2QH OLQH RI DUJXPHQW KDV

HPSKDVLVHG WKH UROH RI LQGLYLGXDOV· XQREVHUYHG KHWHURJHQHLW\ E\ VXJJHVWLQJ WKDW WKRVH ZKR H[SHULHQFH

ORZHU VDWLVIDFWLRQ DUH PRUH OLNHO\ WR MRLQ WKH XQLRQ DQG EH LQYROYHG LQ XQLRQ DFWLYLW\� ,Q RWKHU ZRUGV�

EHLQJ D XQLRQ PHPEHU SHU VH �RQFH WKH HQGRJHQRXV VHOI�VRUWLQJ RI ZRUNHUV KDV EHHQ DFFRXQWHG IRU�

VKRXOG EHDU QR UHODWLRQ ZLWK MRE VDWLVIDFWLRQ� $ VLPLODU YLHZ FRQVLGHUV ZRUNSODFH KHWHURJHQHLW\ DQG

DUJXHV WKDW XQLRQ ZRUNHUV DUH JHQHUDOO\ PRUH GLVVDWLVILHG VLQFH ZKHUH GLVFRQWHQW LV KLJK XQLRQV DUH

PRUH OLNHO\ WR VHW XS D IRUPDO RUJDQLVDWLRQ ² L�H� QHW EHQHILWV RI XQLRQLVDWLRQ DUH KLJKHU� $JDLQ� UHYHUVH

FDXVDWLRQ DULVHV� DOEHLW LQ D IRUP WKDW FDOOV IRU DQ DSSURDFK GHDOLQJ DGHTXDWHO\ ZLWK GLIIHUHQFHV DPRQJ

MREV DQG ZRUNSODFHV LQVWHDG RI LQGLYLGXDOV� ,Q SUDFWLFH� PRVW SUHYLRXV VWXGLHV UDLVH WKH DERYH SRLQWV

EXW� GXH WR GDWD OLPLWDWLRQV �UHVWULFWHG FRQWUROV� D ODFN RI VDPSOH UHSUHVHQWDWLYHQHVV DQG VPDOO VDPSOH

VL]HV� RU LQDSSURSULDWH PHWKRGRORJ\� KDYH QRW VXFFHHGHG LQ GHDOLQJ DGHTXDWHO\ ZLWK WKH LVVXHV� %HQGHU

DQG 6ORDQH ������� LQ WKHLU VWXG\� WU\ WR GHDO ZLWK WKH VHOHFWLYLW\ LVVXH E\ FRUUHFWLQJ IRU XQREVHUYHG

KHWHURJHQHLW\ LQ WKHLU VDWLVIDFWLRQ HTXDWLRQV� 7KHLU DQDO\VLV LV SUREOHPDWLF VLQFH E\ IRUFLQJ PHPEHUVKLS

VWDWXV WR EH HTXLYDOHQW WR FRYHUDJH VWDWXV �� L�H� GURSSLQJ XQFRYHUHG PHPEHUV DQG FRYHUHG QRQ�

PHPEHUV ��� WKH\ FDQQRW GLVWLQJXLVK EHWZHHQ XQLRQ PHPEHUVKLS HIIHFWV DQG HIIHFWV DULVLQJ IURP
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ZRUNSODFH XQLRQLVDWLRQ DQG RWKHU ZRUNSODFH FKDUDFWHULVWLFV DIIHFWLQJ VDWLVIDFWLRQ� 7KH ODWWHU DVSHFW LV

HPSKDVL]HG E\ *RUGRQ DQG 'HQLVL ������ ZKR DOVR VWUHVV WKH LPSRUWDQFH RI GLVWLQJXLVKLQJ EHWZHHQ MRE

VDWLVIDFWLRQ DQG VDWLVIDFWLRQ ZLWK WKH XQLRQ DQG PDQDJHPHQW� $OWKRXJK WKH GLIIHUHQW DVSHFWV RI RYHUDOO

MRE �GLV�VDWLVIDFWLRQ DUH SUREDEO\ QRW HDVLO\ VHSDUDWHG RXW� LW LV FHQWUDO ZKHQ DQDO\VLQJ WKH HIIHFW RI

LQGLYLGXDO XQLRQ PHPEHUVKLS RQ VDWLVIDFWLRQ WR FRQWURO DGHTXDWHO\ IRU ZRUNSODFH FKDUDFWHULVWLFV DV ZHOO

DV VDWLVIDFWLRQ ZLWK PDQDJHPHQW� 7KLV UDLVHV D ODVW SRLQW� RIWHQ RYHORRNHG LQ WKH OLWHUDWXUH EXW GLVFXVVHG

LQ *RUGRQ DQG 'HQLVL ������� QDPHO\ ZKHWKHU LW LV LQ WKH LQWHUHVW RI WKH XQLRQ WR ZKLS XS

GLVVDWLVIDFWLRQ RQFH UHFRJQLVHG E\ WKH HPSOR\HU� ,Q WKLV FRQWH[W� EHLQJ SDUW RI WKH XQLRQ SURYLGHV

ZRUNHUV ZLWK WKH SRVVLELOLW\ RI H[SUHVVLQJ WKHLU GLVFRQWHQW WR WKH PDQDJHPHQW� 7KLV PHFKDQLVP LV

UHJDUGHG DV D PRUH HIILFLHQW ZD\ RI FRQYH\LQJ GLVVDWLVIDFWLRQ DV FRPSDUHG WR WKH VWDQGDUG �FRVWO\�

LQGLYLGXDO TXLW EHKDYLRXU WKDW ZRUNHUV ZRXOG KDYH WR UHVRUW WR LQ WKH DEVHQFH RI XQLRQ �YRLFH�

�)UHHPDQ DQG 0HGRII� ������ +HQFH� WKH ´YRLFHµ PHFKDQLVP DWWULEXWHV WR XQLRQ PHPEHUVKLS D FDXVDO

HIIHFW LQ UHSRUWLQJ GLVVDWLVIDFWLRQ� 'XDQH DQG /HLJK ������ DQDO\VH MRE VDWLVIDFWLRQ DQG WKH GHVLUH IRU

XQLRQLVDWLRQ DQG ILQG XQLRQ ZRUNHUV H[SUHVV D JUHDWHU GHVLUH IRU XQLRQLVP WKDQ QRQ�PHPEHUV DW HYHU\

OHYHO RI MRE VDWLVIDFWLRQ� &RQVLVWHQW ZLWK WKH XQLRQ YRLFH K\SRWKHVLV� GLVVDWLVILHG DQG PRGHUDWHO\

VDWLVILHG XQLRQ ZRUNHUV KDYH DSSUR[LPDWHO\ WKH VDPH SUREDELOLW\ RI GHVLULQJ XQLRQ UHSUHVHQWDWLRQ DV GR

YHU\ VDWLVILHG XQLRQ ZRUNHUV� &RQYHUVHO\ DPRQJ QRQ�XQLRQ PHPEHUV� ZRUNHU GHVLUH IRU XQLRQLVDWLRQ

ULVHV ZLWK MRE GLVVDWLVIDFWLRQ�� 7KLV KDV D QXPEHU RI LQWHUHVWLQJ LPSOLFDWLRQV� ILUVW� TXLW UDWHV ULVH PRUH

PRGHUDWHO\ DPRQJ XQLRQ PHPEHUV WKDQ QRQ�PHPEHUV DV GLVVDWLVIDFWLRQ ULVHV� VHFRQG� GHVLUH IRU

XQLRQLVDWLRQ ULVHV ZLWK KLJKHU SD\ DPRQJ PHPEHUV ZKHUHDV GHVLUH IRU XQLRQLVDWLRQ IDOOV ZLWK KLJKHU

ZDJHV DPRQJ QRQ�PHPEHUV� )LQDOO\� JLYHQ WKH LPSRUWDQFH RI XQLRQ EDUJDLQLQJ RYHU ZDJH OHYHOV DQG

ZRUNSODFH SD\ SROLFLHV� LQ WKH DQDO\VLV RI RYHUDOO MRE VDWLVIDFWLRQ VSHFLILF WUHDWPHQW VKRXOG EH JLYHQ WR

VDWLVIDFWLRQ ZLWK ZDJHV�� 8QLRQ VWDWXV PD\ LQFUHDVH VDWLVIDFWLRQ E\ UHTXLULQJ WKH SD\PHQW RI

FRPSHQVDWLQJ ZDJH GLIIHUHQWLDOV IRU XQGHVLUDEOH DWWULEXWHV RI MREV� DOWHUQDWLYHO\� WKH XQLRQ PD\ UDLVH

GLVFRQWHQW DV D UHVXOW RI ZDJH SROLFLHV GHVLJQHG WR UHGXFH ZDJH GLVSHUVLRQ �%RUMDV� ����� +HUVFK DQG

6WRQH� ������

,W VKRXOG EH QRWHG WKDW WKH LPSOLFDWLRQV RI WKH DERYH K\SRWKHVHV DUH UDWKHU GLIIHUHQW� ,Q RQH FDVH�

LW LV ZRUNHUV· �XQREVHUYHG� KHWHURJHQHLW\ WRJHWKHU ZLWK WKH MRE DWWULEXWHV WKDW SURGXFH WKH

GLVVDWLVIDFWLRQ UHVXOW� ,Q WKH RWKHU FDVH� LW LV XQLRQ VWDWXV SHU VH ZKLFK SURPSWV ZRUNHUV WR H[SUHVV

GLVFRQWHQW WKURXJK WKHLU �YRLFH�� 7KXV� LI WKH IRUPHU ZHUH WR EH WKH UHOHYDQW H[SODQDWLRQ� RQFH WKH

XQREVHUYHG FKDUDFWHULVWLFV KDYH EHHQ FRUUHFWO\ LGHQWLILHG QR RWKHU UROH IRU XQLRQ GLVVDWLVIDFWLRQ VKRXOG

SHUVLVW� 2Q WKH RWKHU KDQG� LI MRLQLQJ WKH XQLRQ OHDGV WR D JUHDWHU OLNHOLKRRG RI YRLFLQJ GLVFRQWHQW� HLWKHU

                                                        
� 2Q WKH GHVLUH RI XQLRQ UHSUHVHQWDWLRQ VHH DOVR� )DUEHU� ����� %U\VRQ DQG *RPH]� �����
� $QRWKHU UHDVRQ IRU DQDO\VLQJ VDWLVIDFWLRQ ZLWK SD\ VHSDUDWHO\ IURP RYHUDOO LV WKDW LW PLJKW EH HDVLHU WR UHSRUW VDWLVIDFWLRQ

ZLWK UHVSHFW WR SHFXQLDU\ DVSHFWV RI WKH MRE UDWKHU WKDQ ZLWK QRQ�SHFXQLDU\ DVSHFWV�
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UHDO RU LQ D PRUH VWUDWHJLF ZD\ �DV SUHGLFWHG LQ WKH H[LW�YRLFH PRGHO�� XQLRQLVDWLRQ DQG ZRUNHUV·

�GLV�VDWLVIDFWLRQ ZLOO QRW EH LQGHSHQGHQW�

�� 3DWWHUQV RI 0HPEHUVKLS DQG MRE VDWLVIDFWLRQ

��� 7KH GDWD

7KH GDWD DUH OLQNHG HPSOR\HU�HPSOR\HH GDWD IURP WKH %ULWLVK :RUNSODFH (PSOR\HH 5HODWLRQV 6XUYH\

���� �:(56�� :LWK DSSURSULDWH ZHLJKWLQJ� WKH\ DUH QDWLRQDOO\ UHSUHVHQWDWLYH RI %ULWLVK HPSOR\HHV

ZRUNLQJ LQ ZRUNSODFHV ZLWK �� RU PRUH HPSOR\HHV FRYHULQJ DOO VHFWRUV RI WKH HFRQRP\ H[FHSW

DJULFXOWXUH �$LUH\ HW DO� ������ 7KH GDWD DUH ULFK� DOORZLQJ IRU WKH LQFOXVLRQ RI D ZLGH UDQJH RI LQGLYLGXDO�

OHYHO DQG ZRUNSODFH�OHYHO FRQWUROV WR HVWLPDWH LQIOXHQFHV RQ MRE VDWLVIDFWLRQ� $ FRPSOHWH OLVW RI WKH

YDULDEOHV XVHG LQ WKH DQDO\VLV DQG WKHLU PHDQV LV FRQWDLQHG LQ $SSHQGL[ 7DEOH $����

:H XVH WZR HOHPHQWV RI WKH VXUYH\� 7KH ILUVW LV WKH PDQDJHPHQW LQWHUYLHZ� FRQGXFWHG IDFH�WR�

IDFH ZLWK WKH PRVW VHQLRU ZRUNSODFH PDQDJHU UHVSRQVLEOH IRU HPSOR\HH UHODWLRQV� ,QWHUYLHZV ZHUH

FRQGXFWHG LQ ����� ZRUNSODFHV EHWZHHQ 2FWREHU ���� DQG -XQH ����� ZLWK D UHVSRQVH UDWH RI ����

7KH VHFRQG HOHPHQW LV WKH VXUYH\ RI HPSOR\HHV ZKHUH D PDQDJHPHQW LQWHUYLHZ ZDV REWDLQHG� 6HOI�

FRPSOHWLRQ TXHVWLRQQDLUHV ZHUH GLVWULEXWHG WR D VLPSOH UDQGRP VDPSOH RI �� HPSOR\HHV �RU DOO

HPSOR\HHV LQ ZRUNSODFHV ZLWK ����� HPSOR\HHV� LQ WKH ����� FDVHV ZKHUH PDQDJHPHQW SHUPLWWHG LW� 2I

WKH ������ TXHVWLRQQDLUHV GLVWULEXWHG� ������ ����� XVDEOH RQHV ZHUH UHWXUQHG�

7KH VDPSOH RI ZRUNSODFHV LV D VWUDWLILHG UDQGRP VDPSOH ZLWK RYHU�UHSUHVHQWDWLRQ RI ODUJHU

ZRUNSODFHV DQG VRPH LQGXVWULHV �$LUH\� HW DO� ������ (PSOR\HHV· SUREDELOLW\ RI VHOHFWLRQ IRU WKH VXUYH\

LV D SURGXFW RI WKH SUREDELOLW\ RI WKHLU ZRUNSODFH EHLQJ VHOHFWHG DQG WKH SUREDELOLW\ RI WKH HPSOR\HH·V

RZQ VHOHFWLRQ� 7R H[WUDSRODWH IURP RXU DQDO\VHV WR WKH SRSXODWLRQ IURP ZKLFK WKH HPSOR\HHV ZHUH

GUDZQ �QDPHO\ HPSOR\HHV LQ %ULWDLQ LQ ZRUNSODFHV ZLWK �� RU PRUH HPSOR\HHV� ZH ZHLJKW WKH DQDO\VLV

XVLQJ WKH HPSOR\HH ZHLJKWV�� 2XU HVWLPDWLQJ VXE�VDPSOH LV DOO HPSOR\HHV ZLWK FRPSOHWH LQIRUPDWLRQ

RQ WKH YDULDEOHV XVHG LQ WKH DQDO\VLV� QDPHO\ �������

��� ,QGLFDWRUV RI VDWLVIDFWLRQ

7KH VXUYH\ DVNHG HDFK HPSOR\HH WR SURYLGH D UDWLQJ� RQ D ILYH�SRLQW VFDOH IURP ¶YHU\ VDWLVILHG· WR ¶YHU\

GLVVDWLVILHG·� RI KRZ VDWLVILHG WKH\ ZHUH RQ IRXU DVSHFWV RI WKHLU MRE� WKH DPRXQW RI LQIOXHQFH WKH\ KDG

RYHU WKHLU MRE� WKH SD\ WKH\ UHFHLYHG� WKH VHQVH RI DFKLHYHPHQW WKH\ JRW IURP WKHLU ZRUN� DQG WKH

UHVSHFW WKH\ JRW IURP VXSHUYLVRUV DQG OLQH PDQDJHUV� $V WKH FURVV�WDEXODWLRQV LQ $SSHQGL[ 7DEOH $���

VKRZ� XQLRQ PHPEHUV DUH VLJQLILFDQWO\ OHVV VDWLVILHG WKDQ QRQ�PHPEHUV RQ DOO IRXU LQGLFHV� 7R REWDLQ

                                                        
� 7KH ZHLJKWLQJ VFKHPH XVHG LQ WKLV SDSHU FRPSHQVDWHV IRU VDPSOH QRQ�UHVSRQVH ELDV ZKLFK ZDV GHWHFWHG LQ WKH HPSOR\HH

VXUYH\ �$LUH\ HW DO�� ����� �������
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DQ LQGLFDWRU RI RYHUDOO MRE VDWLVIDFWLRQ ZH VXP WKH WLPHV DQ LQGLYLGXDO VD\V VKH LV HLWKHU ¶VDWLVILHG· RU

¶YHU\ VDWLVILHG· RQ HDFK RI WKH IRXU MRE DVSHFWV� 7KLV SURGXFHV DQ RUGLQDO VFDOH UXQQLQJ IURP � WR ��

ZLWK KLJKHU VFRUHV LQGLFDWLQJ JUHDWHU GLVVDWLVIDFWLRQ� $JDLQ� PHPEHUV DUH VLJQLILFDQWO\ OHVV VDWLVILHG WKDQ

QRQ�PHPEHUV�

���� 8QLRQ PHPEHUVKLS DQG MRE VDWLVIDFWLRQ� D GHVFULSWLYH DQDO\VLV

7R JHW D EHWWHU XQGHUVWDQGLQJ RI WKH UHODWLRQVKLS EHWZHHQ XQLRQ PHPEHUVKLS DQG MRE VDWLVIDFWLRQ LQ

:(56 GDWD 7DEOH � VKRZV PHPEHUVKLS FRHIILFLHQWV HVWLPDWHG IURP MRE VDWLVIDFWLRQ HTXDWLRQV

7KURXJKRXW WKH SDSHU ZH IRFXV RQ WKH RYHUDOO VDWLVIDFWLRQ LQGLFDWRU GHVFULEHG DERYH DQG RQ

VDWLVIDFWLRQ ZLWK UHVSHFW WR SD\� *LYHQ WKH GLVFUHWH RUGLQDO QDWXUH RI VDWLVIDFWLRQ LQGLFDWRUV� ZH XWLOLVH

RUGHUHG SURELW UHJUHVVLRQ� ,Q DGGLWLRQ� ZH DFFRXQW IRU WKH VXUYH\ GHVLJQ E\ XVLQJ VXUYH\ ZHLJKWV DQG ZH

GHDO ZLWK WKH SUHVHQFH RI UHSHDWHG REVHUYDWLRQV ZLWKLQ WKH VDPH HVWDEOLVKPHQW E\ DSSO\LQJ D UREXVW

YDULDQFH HVWLPDWRU YLD SVHXGR PD[LPXP OLNHOLKRRG�

>LQVHUW 7DEOH � DERXW KHUH@

:H VWDUW E\ SUHVHQWLQJ HVWLPDWHV WKDW DUH XQFRQGLWLRQDO RQ WKH VHW RI LQGLYLGXDO DQG ZRUNSODFH

DWWULEXWHV DYDLODEOH LQ :(56� $V FDQ EH VHHQ IURP WKH ILUVW FROXPQ� XQLRQ PHPEHUV UHSRUW VDWLVIDFWLRQ

OHYHOV WKDW DUH VLJQLILFDQWO\ ORZHU WKDQ QRQ�PHPEHUV� 7KH JDS LV ZLGHU IRU RYHUDOO MRE VDWLVIDFWLRQ WKDQ LW

LV IRU SD\ VDWLVIDFWLRQ� LQGLFDWLQJ WKDW PHPEHUV VHH WKHPVHOYHV EHWWHU RII ZKHQ LW FRPHV WR SD\

FRPSDUHG WR RWKHU DVSHFWV RI WKHLU MRE� ,Q FROXPQ ��� ZH LQFOXGH D VHW RI FRQWUROV IRU SHUVRQDO

FKDUDFWHULVWLFV� QDPHO\ JHQGHU� HGXFDWLRQ� PDULWDO VWDWXV� SDUHQWDO VWDWXV� KHDOWK VWDWXV DQG HWKQLFLW\�

$OWKRXJK WKHVH FRQWUROV KDYH D VLJQLILFDQW LPSDFW RQ MRE DQG SD\ VDWLVIDFWLRQ� WKHLU LQWURGXFWLRQ GRHV

QRW DIIHFW WKH HVWLPDWHG PHPEHUVKLS FRHIILFLHQW LQ WKH RYHUDOO VDWLVIDFWLRQ HTXDWLRQ� LQGLFDWLQJ WKDW WKH

QHJDWLYH HVWLPDWH LQ FROXPQ ��� ZDV QRW WKH UHVXOW RI GLIIHUHQFHV LQ SHUVRQDO FKDUDFWHULVWLFV EHWZHHQ

PHPEHUV DQG QRQ PHPEHUV�� 7KH JDS RQ SD\ VDWLVIDFWLRQ� KRZHYHU� GRHV QDUURZ TXLWH PDUNHGO\�

WKRXJK LW UHPDLQV VWDWLVWLFDOO\ VLJQLILFDQW� (VWLPDWHV LQ FROXPQ ��� DOVR FRQWURO IRU RFFXSDWLRQDO DQG MRE

FKDUDFWHULVWLFV� 7KH PHPEHUVKLS FRHIILFLHQW LQ WKH RYHUDOO VDWLVIDFWLRQ HTXDWLRQ GURSV D ORW� LQGLFDWLQJ

WKDW PHPEHUV WHQG WR EH FRQFHQWUDWHG LQ RFFXSDWLRQV DQG MREV ZKHUH VDWLVIDFWLRQ LV ORZ� 7KH LQFOXVLRQ

RI WKHVH FRQWUROV HOLPLQDWHV DQ\ GLIIHUHQFH LQ VDWLVIDFWLRQ ZLWK SD\ EHWZHHQ PHPEHUV DQG QRQ�

PHPEHUV� $V VXJJHVWHG E\ WKH OLWHUDWXUH UHYLHZHG LQ 6HFWLRQ �� ORZHU MRE VDWLVIDFWLRQ DPRQJ XQLRQ

PHPEHUV UHODWLYH WR QRQ�PHPEHUV PD\ DOVR UHIOHFW XQREVHUYHG KHWHURJHQHLW\ DW WKH ILUP RU ZRUNSODFH

OHYHO LI XQLRQLVDWLRQ LV PRUH OLNHO\ WR RFFXU LQ SODFHV ZKHUH ZRUNLQJ FRQGLWLRQV DUH SRRU� &ROXPQ ���

H[SORLWV WKH HPSOR\HU GLPHQVLRQ RI :(56 DQG DGGV D VHW RI FRQWUROV IRU ZRUNSODFH FKDUDFWHULVWLFV�

                                                        
�
7DEOHV ZLWK FRHIILFLHQWV HVWLPDWHG RQ DOO WKH FRQWUROV XVHG LQ WKHVH UHJUHVVLRQ DUH DYDLODEOH IURP WKH DXWKRUV�
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VXFK DV LQGXVWU\� VL]H� UHJLRQ� HVWDEOLVKPHQW FKDUDFWHULVWLFV� JHQGHU DQG RFFXSDWLRQDO FRPSRVLWLRQ RI WKH

ZRUNIRUFH� XQLRQ SUHVHQFH DQG GHQVLW\� &RQWUROOLQJ IRU WKHVH IDFWRUV GRHV QRW VHHP WR DOWHU WKH

FRQFOXVLRQV UHDFKHG VR IDU� LQGLFDWLQJ WKDW ZRUNSODFH KHWHURJHQHLW\ GRHV QRW FRQWULEXWH WR WKH ORZHU

VDWLVIDFWLRQ RI PHPEHUV� &ROXPQ ��� DGGV FRQWUROV IRU LQGLYLGXDO SHUFHSWLRQV RI LQGXVWULDO UHODWLRQV

FOLPDWH DQG RSLQLRQV RQ WKH WUDGH XQLRQ� ZKLFK PLJKW KHOS LQ VHSDUDWLQJ MRE VDWLVIDFWLRQ IURP

VDWLVIDFWLRQ WRZDUGV XQLRQV �VHH %HQGHU DQG 6ORDQH� ������ 7KH LQFOXVLRQ RI WKHVH YDULDEOHV UHGXFHV WKH

VL]H RI WKH PHPEHUVKLS FRHIILFLHQW LQ WKH RYHUDOO MRE VDWLVIDFWLRQ HTXDWLRQ VWLOO IXUWKHU� DOWKRXJK WKH

GURS LV ORZHU FRPSDUHG WR WKH RQH RFFXUUHG ZKHQ RFFXSDWLRQDO DQG MRE FRQWUROV ZKHUH LQFOXGHG DQG

WKH PHPEHU�QRQ�PHPEHU VDWLVIDFWLRQ GLIIHUHQWLDO UHPDLQV VLJQLILFDQW� 7KH PHPEHUVKLS FRHIILFLHQW RQ

SD\ VDWLVIDFWLRQ UHPDLQV VPDOO DQG VWDWLVWLFDOO\ QRQ�VLJQLILFDQW� )LQDOO\ FROXPQ ��� DGGV SD\ DQG KRXUV

ZRUNHG WR WKH FRQWUROV� 7KHLU HIIHFW LV WR LQFUHDVH WKH GLVVDWLVIDFWLRQ RI PHPEHUV ZLWK ERWK WKH DVSHFWV

FRQVLGHUHG� LQ SDUWLFXODU� WKH FRHIILFLHQW UHODWHG WR SD\ VDWLVIDFWLRQ LV QRZ VWDWLVWLFDOO\ VLJQLILFDQW DW WKH

��� OHYHO� 7KHUH LV HYLGHQFH IURP RWKHU :(56 DQDO\VHV WKDW PHPEHUVKLS FRQIHUV D ZDJH SUHPLXP

�%U\VRQ� ������ 7KLV HYLGHQFH VXJJHVWV WKDW WKH KLJKHU ZDJHV RI PHPEHUV FRPSHQVDWH IRU WKHLU ORZHU

GLVVDWLVIDFWLRQ� VR WKDW DIWHU WKH HIIHFW RI SD\ RQ VDWLVIDFWLRQ KDV EHHQ FRQWUROOHG IRU WKH HVWLPDWHG

PHPEHUVKLS FRHIILFLHQWV JDLQV VL]H DQG VLJQLILFDQFH�

%HVLGHV SURYLGLQJ HVWLPDWHV RI WKH DVVRFLDWLRQ EHWZHHQ PHPEHUVKLS DQG VDWLVIDFWLRQ� HYLGHQFH LQ

7DEOH � VKRZV WKDW WKH HVWLPDWHG PHPEHUVKLS FRHIILFLHQW YDULHV FRQVLGHUDEO\ ZLWK WKH VHW RI UHJUHVVRUV

LQFOXGHG LQ WKH DQDO\VLV� LQGLFDWLQJ WKDW PHPEHUVKLS LV QRW GLVWULEXWHG UDQGRPO\ DFURVV WKH FHOOV GHILQHG

E\ WKH DYDLODEOH FRQWUROV� &OHDUO\� WKH VDPH UHPDUN PLJKW DSSO\ WR XQREVHUYDEOH IDFWRUV WKDW PLJKW

DIIHFW ERWK VDWLVIDFWLRQ DQG PHPEHUVKLS� OHDGLQJ WR D SUREOHP RI HQGRJHQHLW\ WKDW PLJKW ELDV DWWHPSWV

DW HVWLPDWLQJ WKH HIIHFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ� 7KH UHPDLQGHU RI WKH SDSHU LV GHYRWHG WR WKH

DVVHVVPHQW RI WKHVH HQGRJHQHLW\ SUREOHPV� )LUVW� ZH VHHN WR LVRODWH WKH FDXVDO HIIHFW RI PHPEHUVKLS

XVLQJ WKH VHW RI REVHUYDEOH FKDUDFWHULVWLFV DYDLODEOH LQ :(56 WR PDWFK PHPEHUV ZLWK OLNH QRQ�

PHPEHUV XVLQJ SURSHQVLW\ VFRUH PDWFKLQJ WHFKQLTXHV� 6HFRQG� ZH PRGHO WKH SURFHVVHV RI XQLRQ

PHPEHUVKLS DQG MRE VDWLVIDFWLRQ VLPXOWDQHRXVO\ LQ RUGHU WR HVWLPDWH WKH XQREVHUYDEOH FRUUHODWLRQ

EHWZHHQ WKH WZR DQG GHOLYHU HVWLPDWHV RI WKH HIIHFW RI PHPEHUVKLS RQ MRE VDWLVIDFWLRQ WKDW DUH UREXVW

WR HQGRJHQHLW\� :KLOH WKH IRUPHU DSSURDFK XQUDYHOV FDXVDO HIIHFWV E\ FRQWUROOLQJ IRU REVHUYDEOH

YDULDEOHV DYDLODEOH LQ :(56� WKH ODWWHU DOVR FRQWUROV IRU XQREVHUYHG IDFWRUV LQGXFLQJ D FR�PRYHPHQW

EHWZHHQ PHPEHUVKLS DQG VDWLVIDFWLRQ� %HVLGHV GLVWULEXWLRQDO DVVXPSWLRQV LQYRNHG E\ ERWK PHWKRGV�

WKH WZR DSSURDFKHV UHO\ RQ GLIIHUHQW DVVXPSWLRQV WR LGHQWLI\ WKH PHPEHUVKLS HIIHFW� VWDWLVWLFDO

PDWFKLQJ UHOLHV RQ WKH IDFW WKDW DOO UHOHYDQW YDULDEOHV DIIHFWLQJ PHPEHUVKLS DQG VWDWXV DUH REVHUYHG E\

WKH UHVHDUFKHUV� ZKLOH WKH VHFRQG DSSURDFK QHHGV LGHQWLI\LQJ UHVWULFWLRQV�
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�� 7KH HIIHFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ� SURSHQVLW\ VFRUH PDWFKLQJ DQDO\VLV

��� 7KH PHWKRG RI PDWFKLQJ�

$OWKRXJK PHPEHUV DSSHDU OHVV VDWLVILHG WKDQ QRQ�PHPEHUV� RQH FDQ QRW DWWULEXWH WKLV GLIIHUHQFH WR WKH

FDXVDO HIIHFW RI XQLRQ PHPEHUVKLS ZKHUH PHPEHUV GLIIHU V\VWHPDWLFDOO\ IURP QRQ�PHPEHUV LQ ZD\V

ZKLFK PLJKW DIIHFW WKHLU MRE VDWLVIDFWLRQ LQGHSHQGHQW RI PHPEHUVKLS� 7R HVWDEOLVK ZKHWKHU WKH

VDWLVIDFWLRQ GLIIHUHQWLDO LV DWWULEXWDEOH WR XQLRQ PHPEHUVKLS� RU LV GXH WR V\VWHPDWLF GLIIHUHQFHV LQ

SHUVRQDO� MRE DQG ZRUNSODFH FKDUDFWHULVWLFV DFURVV PHPEHUV DQG QRQ�PHPEHUV� ZH QHHG WR LVRODWH WKH

FDXVDO HIIHFW RI XQLRQ PHPEHUVKLS RQ VDWLVIDFWLRQ� ,Q WKLV VHFWLRQ ZH XVH D VHPL�SDUDPHWULF VWDWLVWLFDO

PDWFKLQJ DSSURDFK NQRZQ DV SURSHQVLW\ VFRUH PDWFKLQJ �+HFNPDQ HW DO�� ����� WR FRPSDUH VDWLVIDFWLRQ

RXWFRPHV IRU XQLRQLVHG ZRUNHUV ZLWK ¶PDWFKHG· QRQ�XQLRQLVHG ZRUNHUV WR LQIHU WKH FDXVDO HIIHFW RI

XQLRQ PHPEHUVKLS RQ VDWLVIDFWLRQ� $V ZLWK DOO QRQ�H[SHULPHQWDO HVWLPDWRUV� FDXVDO LQIHUHQFH UHOLHV RQ

DQ XQWHVWDEOH DVVXPSWLRQ� ,Q WKLV FDVH� WKH DVVXPSWLRQ LV WKDW WKH VHOHFWLRQ SURFHVV LV FDSWXUHG ZLWK

REVHUYDEOH GDWD� �,Q WKH HYDOXDWLRQ OLWHUDWXUH WKLV LV UHIHUUHG WR DV WKH FRQGLWLRQDO LQGHSHQGHQFH

DVVXPSWLRQ�� )RU WKLV NH\ LGHQWLI\LQJ DVVXPSWLRQ WR EH SODXVLEOH� RQH PXVW EH DEOH WR FRQWURO IRU DOO

FKDUDFWHULVWLFV DIIHFWLQJ ERWK XQLRQ VWDWXV DQG VDWLVIDFWLRQ� 7KLV UHTXLUHV YHU\ LQIRUPDWLYH GDWD VXFK DV

WKRVH DYDLODEOH ZLWK WKH :(56 OLQNHG HPSOR\HU�HPSOR\HH GDWD�

5HVXOWV IURP WKH VWDQGDUG FURVV�VHFWLRQDO UHJUHVVLRQ WHFKQLTXHV SUHVHQWHG LQ 6HFWLRQ � LQGLFDWH

DYHUDJH GLIIHUHQFHV LQ VDWLVIDFWLRQ EHWZHHQ XQLRQ DQG QRQ�XQLRQ ZRUNHUV� 7KH UHJUHVVLRQ WHFKQLTXHV

UHSRUWHG LQ 6HFWLRQ � VKDUH WKH FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ XQGHUSLQQLQJ PDWFKLQJ VXFK WKDW

WKH UHJUHVVLRQ FRHIILFLHQW FDQ RQO\ EH LQWHUSUHWHG DV WKH FDXVDO HIIHFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ LI

YDULDEOHV HQWHULQJ WKH UHJUHVVLRQ HTXDWLRQ DFFRXQW IXOO\ IRU HQGRJHQRXV VHOHFWLRQ LQWR PHPEHUVKLS

VWDWXV� %XW PDWFKLQJ KDV WZR GLVWLQFW DGYDQWDJHV UHODWLYH WR UHJUHVVLRQ LQ LGHQWLI\LQJ DQ XQELDVHG FDXVDO

LPSDFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ� )LUVW� LW LV D QRQ�SDUDPHWULF WHFKQLTXH� VR LW GRHV QRW UHTXLUH WKH

DVVXPSWLRQ RI OLQHDULW\ LQ WKH RXWFRPH HTXDWLRQ� 7KHUH LV QR FOHDU LQGLFDWLRQ IURP SUHYLRXV WKHRUHWLFDO

RU HPSLULFDO UHVHDUFK RQ WKH UHODWLRQVKLS EHWZHHQ PHPEHUVKLS DQG MRE VDWLVIDFWLRQ WKDW WKH OLQHDU

IXQFWLRQDO IRUP DVVXPSWLRQ LV DSSURSULDWH� 6HFRQGO\� PDWFKLQJ HVWLPDWRUV KLJKOLJKW WKH SUREOHP RI

FRPPRQ VXSSRUW DQG WKXV WKH VKRUW�FRPLQJV RI SDUDPHWULF WHFKQLTXHV ZKLFK LQYROYH H[WUDSRODWLQJ

RXWVLGH WKH FRPPRQ VXSSRUW� 0DWFKLQJ LV WKXV DEOH WR HOLPLQDWH WZR RI WKH WKUHH VRXUFHV RI HVWLPDWLRQ

ELDV LGHQWLILHG E\ +HFNPDQ� ,FKLPXUD� 6PLWK DQG 7RGG ������� WKH ELDV GXH WR GLIIHUHQFH LQ WKH

VXSSRUWV RI ; LQ WKH WUHDWHG DQG FRQWURO JURXSV �IDLOXUH RI WKH FRPPRQ VXSSRUW FRQGLWLRQ� DQG WKH ELDV

GXH WR WKH GLIIHUHQFH EHWZHHQ WKH WZR JURXSV LQ WKH GLVWULEXWLRQ RI ; RYHU LWV FRPPRQ VXSSRUW� 7KH

RWKHU VRXUFH RI ELDV LV WKH RQH GXH WR VHOHFWLRQ RQ XQREVHUYDEOHV� 7KLV KLJKOLJKWV WKH LPSRUWDQFH RI WKH

FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ VLQFH� LI WKLV KROGV� VHOHFWLRQ RQ XQREVHUYDEOHV FHDVHV WR EH D

SUREOHP� 7KH DSSURSULDWHQHVV RI WKH FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ LV GHSHQGHQW RQ WKH

                                                        
� 7KH WKHRU\ DQG HPSLULFDO LPSOHPHQWDWLRQ RI SURSHQVLW\ VFRUH PDWFKLQJ DUH H[SODLQHG LQ GHWDLO LQ $SSHQGL[ $��
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ULFKQHVV RI WKH DYDLODEOH GDWD� ,Q DSSO\LQJ WKLV WHFKQLTXH� ZH DUH WDNLQJ DGYDQWDJH RI WKH YHU\

LQIRUPDWLYH OLQNHG HPSOR\HU�HPSOR\HH GDWD DYDLODEOH LQ :(56�

��� 7KH HPSLULFDO LPSOHPHQWDWLRQ RI PDWFKLQJ

$V QRWHG DERYH� WKH UHJUHVVLRQ�DGMXVWHG HVWLPDWH RI WKH HIIHFW RI PHPEHUVKLS RQ RYHUDOO MRE

VDWLVIDFWLRQ ZDV WR UHGXFH WKH SUREDELOLW\ RI EHLQJ VDWLVILHG� +RZHYHU� IRU UHDVRQV GLVFXVVHG DERYH�

WKHVH HVWLPDWHV LQYROYH H[WUDSRODWLQJ EH\RQG WKH FRPPRQ VXSSRUW DQG FDQ QRW EH LQWHUSUHWHG DV WKH

FDXVDO HIIHFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ� +HUH ZH GHVFULEH WKH HPSLULFDO LPSOHPHQWDWLRQ RI

SURSHQVLW\ VFRUH PDWFKLQJ LQ :(56 WR \LHOG DQ XQELDVHG HVWLPDWH RI PHPEHUVKLS·V HIIHFWV RQ WKH

VDWLVIDFWLRQ RI XQLRQ PHPEHUV�

6LQFH WKH SURSHQVLW\ WR EH D XQLRQ PHPEHU LV XQNQRZQ� WKH ILUVW WDVN LQ PDWFKLQJ LV WR HVWLPDWH

WKH SURSHQVLW\ WR EH D XQLRQ PHPEHU� :H GR WKLV ZLWK D SURELW HVWLPDWLQJ D ����� YDULDEOH LGHQWLI\LQJ

LQGLYLGXDOV· XQLRQ PHPEHUVKLS VWDWXV� 7KH HVWLPDWLRQ DFFRXQWV IRU WKH FRPSOH[ VDPSOH GHVLJQ� WKDW LV�

VDPSOLQJ ZHLJKWV� FOXVWHULQJ DQG VWUDWLILFDWLRQ� 7KH FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ UHTXLUHV WKDW

DOO YDULDEOHV LQIOXHQFLQJ PHPEHUVKLS DQG VDWLVIDFWLRQ VKRXOG EH LQFOXGHG LQ WKH HVWLPDWH� 2XU FKRLFH RI

YDULDEOHV LV LQIRUPHG E\ SUHYLRXV HPSLULFDO ZRUN RQ VDWLVIDFWLRQ� GLVFXVVHG HDUOLHU� DQG WKH WKHRU\ DQG

HPSLULFDO HYLGHQFH RQ WKH ZRUNHU FKRLFH DQG TXHXLQJ PRGHOV RI VHOHFWLRQ LQWR XQLRQ PHPEHUVKLS

�)DUEHU� ����� %U\VRQ DQG *RPH]� ������ 9DULDEOHV HQWHULQJ WKH PRGHO DUH GHPRJUDSKLFV �DJH� JHQGHU�

PDULWDO VWDWXV� KHDOWK� TXDOLILFDWLRQV�� MRE�UHODWHG �RFFXSDWLRQ� JHQGHU VHJUHJDWLRQ�� ZRUNSODFH �VL]H�

DFWLYLW\� LQGXVWU\� RZQHUVKLS� ORFDWLRQ� DQG ORFDO ODERXU PDUNHW FRQGLWLRQV�� $OWKRXJK RXU OLQNHG

HPSOR\HU�HPSOR\HH GDWD SURYLGH PXFK RI WKH UHTXLVLWH LQIRUPDWLRQ� LW LV DUJXDEOH WKDW ZH DUH PLVVLQJ

VRPH GDWD� )RU H[DPSOH� ZH KDYH QR GDWD RQ PRWLYDWLRQ� ZKLFK PD\ EH SRVLWLYHO\ FRUUHODWHG ZLWK

PHPEHUVKLS DQG VDWLVIDFWLRQ� SRWHQWLDOO\ ELDVLQJ WKH PHPEHUVKLS FRHIILFLHQW XSZDUGV� 2XU GDWD VHW

GRHV FRQWDLQ ZRUNSODFH WHQXUH DQG WKH DPRXQW RI HPSOR\HU�SURYLGHG WUDLQLQJ XQGHUWDNHQ� ERWK RI

ZKLFK PD\ EH FRUUHODWHG ZLWK WKLV WHQGHQF\� +RZHYHU� EHFDXVH WKHVH YDULDEOHV PD\ EH LQIOXHQFHG E\

PHPEHUVKLS LWVHOI� DQG DUH WKXV HQGRJHQRXV ZLWK UHVSHFW WR PHPEHUVKLS� WKHLU LQFRUSRUDWLRQ LQ WKH

HVWLPDWLRQ RI WKH SURSHQVLW\ VFRUH FRXOG XQGHUPLQH WKH LQWHUSUHWDELOLW\ RI HVWLPDWHG HIIHFWV �+HFNPDQ�

/D/RQGH DQG 6PLWK� ������ 7KH RPLVVLRQ RI WHQXUH IURP WKH PDWFKLQJ DQDO\VLV LQIODWHV WKH QHJDWLYH

FRHIILFLHQW RI PHPEHUVKLS RQ VDWLVIDFWLRQ VLQFH PHPEHUVKLS LV DVVRFLDWHG ZLWK ORQJHU ZRUNSODFH WHQXUH

DQG ORZHU MRE VDWLVIDFWLRQ�� :H UHWXUQ WR WKH IDFW WKDW PDWFKLQJ LV XQDEOH WR FRQGLWLRQ RQ YDULDEOHV

                                                        
� 7KLV VSHFLILFDWLRQ LV WKH SURGXFW RI PXFK H[SHULPHQWDWLRQ� 9DULDEOHV VXFK DV HWKQLFLW\� QDWXUH RI FRQWUDFW� DJH RI
HVWDEOLVKPHQW� IRUHLJQ RZQHUVKLS ZHUH H[FOXGHG IURP WKH PRGHO EHFDXVH WKH\ ZHUH WKH\ ZHUH QRW VWDWLVWLFDOO\ VLJQLILFDQW LQ
PHPEHUVKLS DQG�RU VDWLVIDFWLRQ HTXDWLRQV� 2WKHU YDULDEOHV� VXFK DV KRXUV ZRUNHG� ZHUH H[FOXGHG DV SRWHQWLDOO\ HQGRJHQRXV
ZLWK UHVSHFW WR PHPEHUVKLS� /DWHU ZH UHSRUW VHQVLWLYLW\ RI RXU UHVXOWV WR DOWHUDWLRQV LQ WKH VSHFLILFDWLRQ RI WKH PDWFKLQJ
HTXDWLRQ�
� 7ZR�WKLUGV ����� RI PHPEHUV KDG EHHQ ZRUNLQJ DW WKH ZRUNSODFH IRU DW OHDVW ILYH \HDUV� FRPSDUHG ZLWK ��� RI QRQ�
PHPEHUV� &RQYHUVHO\� ��� RI QRQ�PHPEHUV KDG EHHQ DW WKHLU ZRUNSODFH IRU XQGHU WZR \HDUV FRPSDUHG ZLWK RQO\ �� RI
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WKDW DUH HQGRJHQRXV WR PHPEHUVKLS LQ GLVFXVVLRQ RI WKH ,9 HVWLPDWLRQ ZKHUH ZH DUH DEOH WR PDNH XVH

RI WKHVH GDWD� 

7KH PRGHO HVWLPDWLQJ WKH SUREDELOLW\ RI XQLRQ PHPEHUVKLS IRU WKH ZKROH SULYDWH VHFWRU LV

SUHVHQWHG LQ $SSHQGL[ 7DEOH $���� $PRQJ QRQ�PHPEHUV� WKH SUHGLFWHG SUREDELOLW\ RI XQLRQ

PHPEHUVKLS UDQJHV IURP ����� WR ������ ZLWK D PHDQ RI ��� DQG D PHGLDQ RI ���� $PRQJ PHPEHUV�

WKH SUHGLFWHG SUREDELOLW\ UDQJHV IURP ����� WR ������ ZLWK D PHDQ RI ��� DQG PHGLDQ RI ���� 7KH ]RQH

LQ ZKLFK WKHUH LV QR FRPPRQ VXSSRUW JLYHQ E\ QRQ�PHPEHUV LV DERYH ������ HQIRUFLQJ FRPPRQ

VXSSRUW DW WKH H[WUHPHV UHVXOWV LQ WKH ORVV RI RQO\ � RI WKH ����� PHPEHUV� 7KXV� WKH VXE�JURXS RI

PHPEHUV IRU ZKRP ZH DUH XQDEOH WR HVWLPDWH WKH PHPEHUVKLS VDWLVIDFWLRQ HIIHFW LV YHU\ VPDOO�� 7KH

UHVXOWDQW GLVWULEXWLRQV RI SURSHQVLW\ VFRUHV DUH SUHVHQWHG LQ *UDSK �� 7KLV VKRZV WKDW� DOWKRXJK QRQ�

PHPEHUV· VFRUHV DUH EXQFKHG LQ WKH ORZHU TXDUWLOH RI WKH GLVWULEXWLRQ� WKH\ QHYHUWKHOHVV RIIHU VXSSRUW

IRU PHPEHUV WKURXJKRXW WKH GLVWULEXWLRQ�

$V QRWHG HDUOLHU� PDWFKLQJ RSHUDWHV E\ FRQVWUXFWLQJ� IRU WKRVH SDUWLFLSDQWV ZLWK VXSSRUW� D

FRXQWHUIDFWXDO IURP WKH QRQ�SDUWLFLSDQWV� 7KHUH DUH D QXPEHU RI ZD\V RI GHILQLQJ WKLV FRXQWHUIDFWXDO

XVLQJ WKH SURSHQVLW\ VFRUH� :H XVH QHDUHVW QHLJKERXU PDWFKLQJ ZKLFK LQYROYHV WDNLQJ HDFK WUHDWHG

LQGLYLGXDO �PHPEHU� DQG LGHQWLI\LQJ WKH QRQ�WUHDWHG LQGLYLGXDO �QRQ�PHPEHU� ZLWK WKH PRVW VLPLODU

SURSHQVLW\ VFRUH� 7KH PDWFKHV ZHUH PDGH ZLWK UHSODFHPHQW VR WKDW� LQ VRPH FDVHV� D QRQ�WUHDWHG

LQGLYLGXDO SURYLGHV WKH FORVHVW PDWFK IRU D QXPEHU RI WUHDWHG LQGLYLGXDOV� ZKHUHXSRQ WKH\ IHDWXUH LQ

WKH FRPSDULVRQ JURXS PRUH WKDQ RQFH�� 7KH DGYDQWDJH RI QHDUHVW QHLJKERXU PDWFKLQJ LV WKDW WKH

PDWFK LV DV JRRG DV LW LV SRVVLEOH WR DFKLHYH LQ WKH VHQVH WKDW WKH ELDV DFURVV WKH WUHDWPHQW DQG

FRPSDULVRQ JURXSV LV PLQLPLVHG� ,Q RXU FDVH� WKH PDWFKHV DUH YHU\ FORVH� WKH PHDQ GLIIHUHQFH LQ

SURSHQVLW\ VFRUHV EHWZHHQ WUHDWHG LQGLYLGXDOV DQG WKHLU PDWFKHG FRPSDUDWRUV LV �������� DQG UDQJHV

EHWZHHQ � DQG �������� 2Q WKH RWKHU KDQG� QHDUHVW QHLJKERXU PDWFKLQJ GLVUHJDUGV SRWHQWLDOO\ XVHIXO

LQIRUPDWLRQ E\ QRW FRQVLGHULQJ DQ\ PDWFKHV RI VOLJKWO\ SRRUHU TXDOLW\� 2YHU�UHOLDQFH RQ D UHGXFHG

QXPEHU RI REVHUYDWLRQV FDQ UHVXOW LQ HIIHFWV EHLQJ OHVV SUHFLVHO\ LGHQWLILHG� 2I WKH ������ QRQ�

PHPEHUV ZKR FRXOG SRWHQWLDOO\ KDYH EHHQ PDWFKHG WR RXU ����� PHPEHUV� ����� ZHUH XVHG DV PDWFKHG

FRPSDUDWRUV� ,Q KDOI RI FDVHV ������� WKHVH PDWFKHG FRPSDUDWRUV KDYH D PDWFK ZHLJKW RI � EHFDXVH

WKH\ DUH PDWFKHG WR D VLQJOH WUHDWHG FDVH� 7KH ODUJHVW ZHLJKW LV ��� DQG LQ RQO\ �� FDVHV LV D QRQ�PHPEHU

XVHG DV D PDWFK IRU �� RU PRUH PHPEHUV� 7KH PHDQ PDWFK ZHLJKW IRU QRQ�PHPEHUV LV �����

                                                                                                                                                                                        
PHPEHUV� 5HJUHVVLRQ DQDO\VLV UHYHDOHG DQ LQGHSHQGHQW DVVRFLDWLRQ EHWZHHQ PHPEHUVKLS DQG WHQXUH �UHVXOWV DYDLODEOH IURP
WKH DXWKRUV�� 7KH HPSLULFDO OLWHUDWXUH VXJJHVWV WKDW PHPEHUVKLS LQFUHDVHV WHQXUH E\ UHGXFLQJ WKH OLNHOLKRRG RI YROXQWDU\
TXLWV� 7KHVH ILQGLQJV DUH FRQVLVWHQW ZLWK WKH WKHRU\ WKDW XQLRQV SURYLGH D ¶YRLFH· DOWHUQDWLYH WR TXLWWLQJ IRU GLVVDWLVILHG
ZRUNHUV �)UHHPDQ DQG 0HGRII� ������
� $V QRWHG LQ $SSHQGL[ $�� WKH WUHDWPHQW SDUDPHWHU ZH DUH HVWLPDWLQJ LV WKH HIIHFW RI WUHDWPHQW RQ WKH WUHDWHG� WKDW LV� KRZ
PHPEHUV· VDWLVIDFWLRQ FRPSDUHV ZLWK ZKDW WKH\ ZRXOG KDYH UHFHLYHG KDG WKH\ QRW EHHQ PHPEHUV� RQ DYHUDJH� ,Q WKLV FDVH�
RQO\ WKH FRQGLWLRQ 3U�'  � _ ;� � � LV UHTXLUHG LQ HQIRUFLQJ FRPPRQ VXSSRUW�
� 'HKLMLD DQG :DKED ������ ILQG WKDW DOORZLQJ WKH QRQ�WUHDWHG WR EH XVHG PRUH WKDQ RQFH DV FRPSDUDWRUV LPSURYHV WKH

SHUIRUPDQFH RI WKH PDWFK�
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7R EH HIIHFWLYH� PDWFKLQJ VKRXOG EDODQFH FKDUDFWHULVWLFV DFURVV WKH WUHDWPHQW DQG FRPSDULVRQ

JURXSV� $SSHQGL[ 7DEOH ��� SUHVHQWV FRPSDULVRQV RI WKH PHDQV LQ WKH FKDUDFWHULVWLFV XVHG WR PDWFK

PHPEHUV DQG QRQ�PHPEHUV� DV ZHOO DV D PHDVXUH RI WKH ¶GLVWDQFH· RI WKH PDUJLQDO GLVWULEXWLRQV RI

UHOHYDQW FKDUDFWHULVWLFV LQ ERWK JURXSV �5RVHQEDXP DQG 5XELQ� ������ )RU D JLYHQ FRYDULDWH� WKH

VWDQGDUGLVHG GLIIHUHQFH DIWHU PDWFKLQJ LV GHILQHG DV WKH GLIIHUHQFH RI WKH VDPSOH PHDQV LQ WKH WUHDWHG

DQG PDWFKHG QRQ�WUHDWHG VXE�VDPSOHV DV D SHUFHQWDJH RI WKH VTXDUH URRW RI WKH DYHUDJH RI WKH VDPSOH

YDULDQFHV LQ WKH WUHDWHG DQG QRQ�WUHDWHG JURXSV �6LDQHVL� ������ 2YHUDOO� WKH TXDOLW\ RI WKH PDWFK VHHPV

JRRG� WKH PHDQ DEVROXWH VWDQGDUGLVHG ELDV IRU DOO FRYDULDWHV EHLQJ ����� 6WDQGDUGLVHG ELDV IRU HDFK

YDULDEOH WHQGV WR UDQJH IURP ²�� WR ���� DQG RQO\ WZLFH GRHV LW H[FHHG ������

>LQVHUW 7DEOH � DERXW KHUH@

��� 5HVXOWV

,Q 7DEOH � ZH SUHVHQW SURSRUWLRQV RI PHPEHUV DQG QRQ�PHPEHUV ZKR H[SUHVVHG WKHPVHOYHV VDWLVILHG

RQ WZR RI WKH ILYH LQGLFHV SUHVHQWHG LQ 6HFWLRQ �� QDPHO\ WKH RYHUDOO LQGH[ RI MRE VDWLVIDFWLRQ DQG SD\

VDWLVIDFWLRQ� ,Q ERWK FDVHV� ZH FRQVWUXFWHG D GXPP\ YDULDEOH LGHQWLI\LQJ WKH SHUFHQWDJH ZKR VDLG WKH\

ZHUH HLWKHU ¶YHU\ VDWLVILHG· RU ¶VDWLVILHG·� ,Q WKH FDVH RI WKH RYHUDOO PHDVXUH� WKRVH H[SUHVVLQJ WKHPVHOYHV

¶YHU\ VDWLVILHG· RU ¶VDWLVILHG· RQ DW OHDVW WZR RI WKH IRXU FRQVWLWXHQW MRE VDWLVIDFWLRQ PHDVXUHV ZHUH VDLG WR

EH ¶VDWLVILHG· RQ WKH GXPP\ RYHUDOO PHDVXUH ���

&ROXPQ � RI 7DEOH � VKRZV WKDW QRQ�PHPEHUV ZHUH VLJQLILFDQWO\ PRUH VDWLVILHG WKDQ PHPEHUV

RQ WKH RYHUDOO PHDVXUH� ZLWK DOPRVW KDOI ������� GHFODULQJ WKHPVHOYHV HLWKHU ¶YHU\ VDWLVILHG· RU ¶VDWLVILHG·

RQ DW OHDVW WZR RI WKH IRXU FRQVWLWXHQW MRE VDWLVIDFWLRQ GLPHQVLRQV� $ JDS RI DURXQG � SHUFHQWDJH

SRLQWV VHSDUDWHV PHPEHUV IURP QRQ�PHPEHUV� 3RVW�PDWFKLQJ WKLV JDS FORVHV WR DURXQG ��� SHUFHQWDJH

SRLQWV ² D JDS ZKLFK UHPDLQV VWDWLVWLFDOO\ VLJQLILFDQW DW D ����� FRQILGHQFH OHYHO��� 7KLV WHOOV XV WKDW

REVHUYDEOH GLIIHUHQFHV LQ SHUVRQDO� MRE DQG ZRUNSODFH FKDUDFWHULVWLFV EHWZHHQ PHPEHUV DQG WKHLU

PDWFKHG FRXQWHUSDUWV DFFRXQWV IRU DURXQG RQH�WKLUG RI WKH VDWLVIDFWLRQ GLIIHUHQWLDO EHWZHHQ PHPEHUV

DQG QRQ�PHPEHUV� 7KLV SDWWHUQ RI UHVXOWV� LQ ZKLFK DQ DSSUHFLDEOH JDS EHWZHHQ PHPEHUV· DQG QRQ�

                                                        
�� $OWKRXJK DFKLHYLQJ D UHDVRQDEOH EDODQFH RQ WKH ;·V HQWHULQJ WKH SDUWLFLSDWLRQ HTXDWLRQ LV DQ LQGLFDWRU RI KRZ JRRG WKH
PDWFK LV RQ REVHUYDEOHV� LW FDQQRW SURYLGH DQ LQGLFDWLRQ DV WR ZKHWKHU WKH FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ LV SODXVLEOH�

�� 2XU HVWLPDWHV RI VDWLVIDFWLRQ DUH IRU WKH SRSXODWLRQ IURP ZKLFK RXU VDPSOH ZDV GUDZQ� WDNLQJ DFFRXQW RI WKH FRPSOH[
VXUYH\ GHVLJQ ZKHQ FRPSDULQJ PHDQ GLIIHUHQFHV DFURVV PHPEHUV DQG PDWFKHG QRQ�PHPEHUV� ,Q WKHVH SRSXODWLRQ

HVWLPDWHV� WKH VXUYH\ VDPSOH ZHLJKW RI HDFK WUHDWPHQW JURXS PHPEHU LV DSSOLHG WR WKH FRUUHVSRQGLQJ PDWFKHG

FRPSDUDWRU�V� �)U|OLFK HW DO�� ����� ���� +HQFH� SRSXODWLRQ HVWLPDWHV RI WKH PHPEHU�QRQ�PHPEHU GLIIHUHQWLDO DUH EDVHG RQ

D ZHLJKW LQFRUSRUDWLQJ ERWK WKH PDWFKLQJ ZHLJKW DQG VDPSOLQJ ZHLJKW� 3RSXODWLRQ GLIIHUHQFHV LQ VDWLVIDFWLRQ EHWZHHQ

PHPEHUV DQG WKHLU QRQ�PHPEHU FRPSDUDWRUV DOVR DFFRXQW IRU YDULDQFH DULVLQJ IURP VDPSOH VWUDWLILFDWLRQ DQG FOXVWHULQJ�

�� $ FRPSOLFDWLRQ WKDW DULVHV LQ WKH FDVH RI PDWFKLQJ LV WKDW WKH HVWLPDWLRQ RI WKH SURSHQVLW\ VFRUH DQG WKH PDWFKLQJ LWVHOI
ERWK DGG YDULDWLRQ EH\RQG QRUPDO VDPSOLQJ YDULDWLRQ �+HFNPDQ� ,FKLPXUD DQG 7RGG� ������ :H UXQ ERRWVWUDS HVWLPDWHV WR

DFFRXQW IRU WKLV LQ WKH FDOFXODWLRQ RI VWDQGDUG HUURUV� 5HVXOWV DUH SUHVHQWHG LQ IRRWQRWHV WR WDEOHV�
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PHPEHUV· VDWLVIDFWLRQ SUH�PDWFKLQJ FORVHV VRPHZKDW ZLWK PDWFKLQJ� ZKLOH UHPDLQLQJ VWDWLVWLFDOO\

VLJQLILFDQW� LV UHSHDWHG IRU DOO WKUHH RI RXU QRQ�SHFXQLDU\ MRE VDWLVIDFWLRQ FRPSRQHQWV�

$ GLIIHUHQW SLFWXUH HPHUJHV ZLWK UHVSHFW WR SD\ VDWLVIDFWLRQ� $V QRWHG LQ 6HFWLRQ �� HPSOR\HHV

DUH JHQHUDOO\ OHVV VDWLVILHG ZLWK SD\ WKDQ ZLWK QRQ�SHFXQLDU\ DVSHFWV RI WKHLU MREV� ZKHWKHU WKH\ DUH

PHPEHUV RU QRQ�PHPEHUV� $URXQG D WKLUG RI HPSOR\HHV H[SUHVV VDWLVIDFWLRQ ZLWK WKHLU SD\�

)XUWKHUPRUH� DW ��� SHUFHQWDJH SRLQWV� WKH SUH�PDWFKLQJ JDS EHWZHHQ PHPEHUV· DQG QRQ�PHPEHUV·

VDWLVIDFWLRQ ZLWK SD\ LV FORVHU WKDQ LW LV RQ RWKHU VDWLVIDFWLRQ LQGLFHV� DOWKRXJK LW UHPDLQV VWDWLVWLFDOO\

VLJQLILFDQW DW D ��� FRQILGHQFH OHYHO� 3RVW�PDWFKLQJ� WKLV JDS IDOOV WR ��� SHUFHQWDJH SRLQWV� D JDS WKDW

LV QR ORQJHU VWDWLVWLFDOO\ VLJQLILFDQW� 7KHUH DUH WZR SRVVLEOH LQWHUSUHWDWLRQV RI WKHVH ILQGLQJV�

�D� 7KH FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ KDV EHHQ PHW� VR WKH UHVXOWV UHIOHFW WKH FDXVDO LPSDFW RI

XQLRQ PHPEHUVKLS

,I ZH DFFHSW WKDW PHPEHUVKLS LV LQGHSHQGHQW RI VDWLVIDFWLRQ FRQGLWLRQLQJ RQ WKRVH YDULDEOHV

HQWHULQJ RXU SURSHQVLW\ VFRUH HVWLPDWRU� WKH\ VXJJHVW WKDW PHPEHUV DUH JHQHUDOO\ OHVV VDWLVILHG ZLWK WKHLU

MREV WKDQ WKH\ ZRXOG EH LI WKH\ KDG QRW EHFRPH PHPEHUV ² H[FHSW ZLWK UHVSHFW WR SD\ ZKHUH WKHLU

VDWLVIDFWLRQ OHYHOV DUH QRW VLJQLILFDQWO\ GLIIHUHQW IURP ZKDW WKH\ ZRXOG KDYH EHHQ DV QRQ�PHPEHUV�

7KLV LV FRQVLVWHQW ZLWK XQLRQV SURYLGLQJ D ZDJH SUHPLXP IRU WKHLU PHPEHUV UHODWLYH WR VLPLODU QRQ�

PHPEHUV� SHUKDSV E\ ZD\ RI FRPSHQVDWLRQ IRU WKH W\SHV RI MREV WKH\ SHUIRUP� ,Q HVVHQFH� PHPEHUV

GLVSOD\ JUHDWHU GLVVDWLVIDFWLRQ WKDQ ¶OLNH· QRQ�PHPEHUV DERXW PRVW DVSHFWV RI WKHLU MRE EXW� EHFDXVH WKH

XQLRQ SURFXUHV D ZDJH SUHPLXP IRU PHPEHUV UHODWLYH WR PDWFKHG QRQ�PHPEHU FRXQWHUSDUWV� WKLV

DWWHQXDWHV WKHLU XQGHUO\LQJ SURSHQVLW\ WR H[SUHVV GLVVDWLVIDFWLRQ��� 7KLV LQWHUSUHWDWLRQ LV LQ OLQH ZLWK

SUHYLRXV UHVHDUFK ZKLFK VKRZHG WKH VDWLVIDFWLRQ GHILFLW DPRQJ PHPEHUV UHODWLYH WR QRQ�PHPEHUV ZDV

DSSUHFLDEO\ ORZHU RQ SD\ WKDQ RQ QRQ�SHFXQLDU\ DVSHFWV RI WKH MRE �%HUJHU HW DO�� ����� (YDQV DQG

2QGUDFN� ����� 0HQJ� ������ 7KLV ZDJH GLIIHUHQWLDO LV QHYHUWKHOHVV LQVXIILFLHQW WR FRPSHQVDWH IRU RWKHU

DVSHFWV RI WKHLU MRE� ZKLFK LV ZK\ D GLVVDWLVIDFWLRQ JDS UHPDLQV RQ WKH RYHUDOO MRE VDWLVIDFWLRQ LQGH[ SRVW

PDWFKLQJ�

,I RQH DFFHSWV WKDW RXU DQDO\VLV IXOO\ DFFRXQWV IRU HQGRJHQRXV VHOHFWLRQ LQWR XQLRQ PHPEHUVKLS�

WKHQ ZH VKRXOG KDYH DFFRXQWHG IRU LQGLYLGXDO DQG MRE�VSHFLILF FKDUDFWHULVWLFV JHQHUDWLQJ JUHDWHU

GLVVDWLVIDFWLRQ DPRQJ PHPEHUV� 2QH H[SODQDWLRQ IRU D FDXVDO LPSDFW RI XQLRQ PHPEHUVKLS ZKLFK

PLJKW H[SODLQ WKH UHPDLQLQJ GLVVDWLVIDFWLRQ RI PHPEHUV LV WKH ¶YRLFH· HIIHFW RI XQLRQLVDWLRQ ZKLFK

HQJHQGHUV JUHDWHU GLVVDWLVIDFWLRQ WKDQ ZRXOG RWKHUZLVH EH WKH FDVH DPRQJ PHPEHUV ² IRU LQVWDQFH�

WKURXJK WKH SROLWLFLVDWLRQ RI PHPEHUV WR VWUHQJWKHQ WKH XQLRQ·V EDUJDLQLQJ KDQG� RU WKURXJK WKH JUHDWHU

                                                        
�� 8VLQJ D VLPLODU PDWFKLQJ WHFKQLTXH RQ WKH VDPH GDWD VHW %U\VRQ ������ FRQILUPV WKDW WKHUH LV LQGHHG D ZDJH SUHPLXP

DWWDWFKHG WR PHPEHUVKLS� HYHQ DPRQJ FRYHUHG ZRUNHUV�
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IORZ RI LQIRUPDWLRQ DERXW WKH ZRUNSODFH ZKLFK LV DYDLODEOH WR PHPEHUV UHODWLYH WR QRQ�PHPEHUV

�)UHHPDQ DQG 0HGRII� ������ 7KH VLPLODULW\ EHWZHHQ SD\ VDWLVIDFWLRQ DPRQJ PHPEHUV DQG WKHLU

PDWFKHG QRQ�PHPEHU FRXQWHUSDUWV PD\ EH H[SODLQHG E\ XQLRQV· HIIHFWLYHQHVV LQ WDFNOLQJ SD\ LVVXHV�

&HUWDLQO\� WKHUH LV HYLGHQFH LQ WKH MRE VDWLVIDFWLRQ OLWHUDWXUH WKDW XQLRQV DUH SDUWLFXODUO\ HIIHFWLYH LQ

WDFNOLQJ HPSOR\HHV· NH\ MRE FRQFHUQV ² SD\ DQG MRE VHFXULW\ ² EXW OHVV HIIHFWLYH LQ WDFNOLQJ RWKHU ¶VRIWHU·

LVVXHV VXFK DV MRE TXDOLW\ �0HQJ� ������

�E� 7KH FRQGLWLRQDO LQGHSHQGHQFH DVVXPSWLRQ KDV QRW EHHQ PHW

7KH VHFRQG SRVVLELOLW\ LV WKDW� DOWKRXJK WKH VDWLVIDFWLRQ GHILFLW GLPLQLVKHV ZLWK PDWFKLQJ� WKHUH

DUH D QXPEHU RI IDFWRUV ZKLFK WKH DQDO\VLV KDV QRW FRQGLWLRQHG RQ� DQG ZKLFK PLJKW FRQFHLYDEO\ DIIHFW

ERWK WKH SURSHQVLW\ WR XQLRQLVH DQG MRE VDWLVIDFWLRQ� )DLOXUH WR DFFRXQW IRU WKHVH IDFWRUV PHDQV WKDW

UHVXOWV EDVHG RQ WKH PDWFKLQJ HVWLPDWRU DUH ELDVHG� 7KH GLUHFWLRQ RI WKDW ELDV GHSHQGV RQ WKH LQIOXHQFH

RI WKRVH IDFWRUV PLVVLQJ IURP WKH DQDO\VLV� ,W LV SRVVLEOH WKDW WKHLU LQFOXVLRQ FRXOG UHGXFH WKH

VDWLVIDFWLRQ GHILFLW VWLOO IXUWKHU ² SHUKDSV HYHQ FKDQJLQJ WKH VLJQ RI WKH XQLRQ HIIHFW�

:H VKDOO UHWXUQ WR �E� LQ GHWDLO ZKHQ ZH GLVFXVV UHVXOWV XVLQJ WKH ,9 PHWKRGRORJ\� +RZHYHU� LQ

WKH OLJKW RI WKH FRQMHFWXUHV LQ �D� DQG �E� ZH FRQGXFWHG VHQVLWLYLW\ DQDO\VHV IRU WKH PDWFKLQJ HVWLPDWHV

ZKLFK DUH UHSRUWHG LQ WKH QH[W VHFWLRQ�

��� 6HQVLWLYLW\ DQDO\VHV

8QLRQ UHFRJQLWLRQ DQG XQLRQ GHQVLW\

(DUOLHU VWXGLHV DVVHVVLQJ WKH FDXVDO HIIHFW RI XQLRQ PHPEHUVKLS RQ MRE VDWLVIDFWLRQ KDYH EHHQ FULWLFLVHG

IRU IDLOLQJ WR FRQWURO IRU LPSRUWDQW GLIIHUHQFHV EHWZHHQ WKH ZRUN HQYLURQPHQWV RI XQLRQ PHPEHUV DQG

QRQ�PHPEHUV� 7KLV OHG WR VWXGLHV EDVHG RQ VDPSOHV RI PHPEHUV DQG QRQ�PHPEHUV GUDZQ IURP WKH

VDPH ZRUNLQJ HQYLURQPHQW �HJ� *RUGRQ DQG 'HQLVL� ������ ,W LV DUJXDEOH WKDW WKH SUHVHQFH RI D XQLRQ

UHFRJQLVHG IRU EDUJDLQLQJ SXUSRVHV PD\ LQIOXHQFH HPSOR\HHV· MRE VDWLVIDFWLRQ WKURXJK WKH XQLRQ·V

DELOLW\ WR HQKDQFH HPSOR\HHV· WHUPV DQG FRQGLWLRQV� 7KH VWUHQJWK RI WKH XQLRQ PD\ DOVR EH SHUWLQHQW�

DV %RUMDV ������ ��� VXJJHVWV� RQO\ WKH VWURQJHVW XQLRQV ZLOO EH DEOH WR UHVLVW HPSOR\HU HIIRUWV WR

FRPSHQVDWH IRU D XQLRQ ZDJH SUHPLXP ZLWK D FRUUHVSRQGLQJ GHFUHDVH LQ QRQ�SHFXQLDU\ MRE UHZDUGV� ,I

WKLV LV VR� RQH PLJKW H[SHFW MRE VDWLVIDFWLRQ WR EH KLJKHVW ZKHUH XQLRQ VWUHQJWK PDLQWDLQV ZKDW %RUMDV

������ ������ UHIHUV WR DV WKH ¶IXOO ZDJH·� FRPSULVLQJ ERWK WKH PRQH\ ZDJH UDWH DQG QRQ�SHFXQLDU\ MRE

FRPSRQHQWV� 6LQFH WKH SUHVHQFH DQG VWUHQJWK RI D UHFRJQLVHG XQLRQ LV DOVR OLNHO\ WR LQIOXHQFH

HPSOR\HHV· GHFLVLRQV WR MRLQ D XQLRQ ² IRU LQVWUXPHQWDOLVW RU ¶EDQGZDJRQ· UHDVRQV �%U\VRQ DQG *RPH]�

����� ² ZH WHVWHG WKH VHQVLWLYLW\ RI RXU UHVXOWV WR WKH LQFOXVLRQ RI XQLRQ UHFRJQLWLRQ DQG XQLRQ GHQVLW\
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LQ RXU PDWFKLQJ HVWLPDWRU��� ,Q IDFW� FRQGLWLRQLQJ RQ XQLRQ UHFRJQLWLRQ DQG XQLRQ GHQVLW\ GRHV QRW

DOWHU WKH UHVXOWV� $V LQ WKH UHVXOWV SUHVHQWHG DERYH� PDWFKLQJ FORVHV WKH JDS EHWZHHQ PHPEHU DQG QRQ�

PHPEHU VDWLVIDFWLRQ� +RZHYHU� PHPEHUV UHPDLQ VLJQLILFDQWO\ OHVV VDWLVILHG RQ WKH RYHUDOO MRE

VDWLVIDFWLRQ PHDVXUH WKDQ WKHLU PDWFKHG FRXQWHUSDUWV ZKR VKDUH D VLPLODU XQLRQ HQYLURQPHQW� 7KH

VDWLVIDFWLRQ GLIIHUHQWLDO RQ SD\ EHFRPHV VWDWLVWLFDOO\ QRQ�VLJQLILFDQW SRVW PDWFKLQJ �FORVLQJ E\ ���

SHUFHQWDJH SRLQWV WR ��� SHUFHQWDJH SRLQWV �3!)  ��������

&RQGLWLRQLQJ RQ ZDJH OHYHOV

,I XQLRQV DUH VXFFHVVIXO LQ JHQHUDWLQJ D FRPSHQVDWLQJ ZDJH GLIIHUHQWLDO� ZH ZRXOG H[SHFW PHPEHUV·

XQGHUO\LQJ GLVVDWLVIDFWLRQ ZLWK WKHLU MREV WR HPHUJH PRUH VWURQJO\ RQFH ZDJH OHYHOV KDG EHHQ WDNHQ LQWR

DFFRXQW� :H WKHUHIRUH LQWURGXFH ZDJH OHYHOV DQG KRXUV ZRUNHG LQWR RXU PDWFKLQJ HVWLPDWRU WR

H[SOLFLWO\ FRQGLWLRQ RQ ZDJH UDWHV��� :DJH OHYHOV ZHUH RPLWWHG IURP RXU EDVHOLQH DQDO\VHV EHFDXVH WKH\

PD\ EH YLHZHG DV HQGRJHQRXV ZLWK UHVSHFW WR XQLRQ PHPEHUVKLS� +RZHYHU� WKHLU LQFOXVLRQ LQ

VHQVLWLYLW\ DQDO\VHV LV PHULWHG VLQFH WKH DQDO\VLV KHOSV ¶QHW RXW· WKH HIIHFW RI XQLRQV RQ ZDJHV�

>LQVHUW 7DEOH � DERXW KHUH@

$V DQWLFLSDWHG� PHPEHUV· SD\ GLVVDWLVIDFWLRQ LV DFWXDOO\ DFFHQWXDWHG SRVW�PDWFKLQJ RQFH ZDJHV DUH

HQWHUHG LQ WKH PDWFKLQJ HVWLPDWRU �7DEOH ��� 2Q WKH RYHUDOO MRE VDWLVIDFWLRQ LQGH[� WKH JDS LQ

GLVVDWLVIDFWLRQ EHWZHHQ PHPEHUV DQG QRQ�PHPEHUV LV HVVHQWLDOO\ XQFKDQJHG SRVW�PDWFKLQJ� 7KHVH

ILQGLQJV DUH FRQVLVWHQW ZLWK WKH SURSRVLWLRQ WKDW XQLRQV LQFUHDVH PHPEHUV· VDWLVIDFWLRQ ZLWK SD\ E\

UDLVLQJ ZDJHV DERYH WKHLU PDUNHW OHYHO� 2QFH WKLV LV DFFRXQWHG IRU� WKH XQGHUO\LQJ GLVVDWLVIDFWLRQ RI

PHPEHUV ZLWK WKHLU MREV VWUHQJWKHQV�

>LQVHUW 7DEOH � DERXW KHUH@

                                                        
�� 8QLRQ GHQVLW\ LV PHDVXUHG DV D FRQWLQXRXV SHUFHQWDJH RI DOO HPSOR\HHV LQ WKH ZRUNSODFH EHORQJLQJ WR D XQLRQ� 8QLRQ
UHFRJQLWLRQ LV D VLPSOH ����� GXPP\ LQGLFDWRU� %RWK ZHUH RPLWWHG IURP WKH EDVHOLQH HVWLPDWHV IRU WZR UHDVRQV� )LUVW� LW LV

DUJXDEOH WKDW XQLRQ UHFRJQLWLRQ LV HQGRJHQRXV ZLWK UHVSHFW WR PHPEHUVKLS� :KHWKHU RQH WUHDWV LW DV H[RJHQRXV RU

HQGRJHQRXV UHOLHV RQ DVVXPSWLRQV UHJDUGLQJ WKH VHTXHQFLQJ RI HYHQWV� WKDW LV� ZKHWKHU UHFRJQLWLRQ SUH� RU SRVW�GDWHV WKH

LQGLYLGXDO·V GHFLVLRQ WR MRLQ� 6HFRQGO\� WKHUH DUH QR WKHRUHWLFDO UHDVRQV WR DVVXPH WKDW XQLRQLVDWLRQ ZLOO DIIHFW QRQ�PHPEHUV·

MRE VDWLVIDFWLRQ� 8QLRQLVDWLRQ ZLOO GR VR ZKHUH XQLRQ EDUJDLQLQJ KDV VSLOORYHU HIIHFWV RQWR QRQ�PHPEHUV· WHUPV DQG

FRQGLWLRQV� WKHVH PD\ EH HLWKHU SRVLWLYH RU QHJDWLYH� $OVR� LI PHPEHUVKLS VHFXUHV KLJKHU UHZDUGV IRU VLPLODU MREV� WKH GHFOLQH

LQ QRQ�PHPEHUV· UHODWLYH SRVLWLRQ PD\ UHVXOW LQ ORZHU VDWLVIDFWLRQ OHYHOV� 2I FRXUVH� LI WKLV ZHUH WR SHUVLVW RYHU WLPH� RQH

ZRXOG H[SHFW QRQ�PHPEHUV WR MRLQ WKH XQLRQ�
�� :DJHV DUH WKH �� EDQGHG FDWHJRULHV IRU JURVV ZHHNO\ SD\� +RXUV LV D FRQWLQXRXV YDULDEOH UHFRUGLQJ WRWDO ZHHNO\ KRXUV

ZRUNHG�



 14 

$OWHUDWLRQV WR WKH GHSHQGHQW YDULDEOHV WR H[SORUH VHQVLWLYLW\ RI UHVXOWV WR VDWLVIDFWLRQ LQ WKH WDLOV RI WKH GLVWULEXWLRQ

3UHYLRXV VWXGLHV KDYH LQGLFDWHG WKDW WKH QHJDWLYH HIIHFW RI XQLRQ PHPEHUVKLS RQ MRE VDWLVIDFWLRQ LV

PRUH SUHFLVHO\ GHWHUPLQHG ZKHUH WKH VDWLVIDFWLRQ PHDVXUH LV EHWWHU DEOH WR GLVWLQJXLVK EHWZHHQ VDWLVILHG

DQG GLVVDWLVILHG ZRUNHUV �%RUMDV� ����� ���� 7DEOH � FRQILUPV WKDW UHVXOWV DUH D OLWWOH VHQVLWLYH WR WKH

FRQVWUXFWLRQ RI RXU GHSHQGHQW YDULDEOHV� 7DNLQJ WKH RYHUDOO MRE VDWLVIDFWLRQ PHDVXUH ILUVW� PHPEHUV DUH

OHVV OLNHO\ WR EH ¶YHU\ VDWLVILHG· WKDQ QRQ�PHPEHUV SUH�PDWFKLQJ� 7KH JDS FORVHV D OLWWOH DIWHU PDWFKLQJ�

EXW LW UHPDLQV VWDWLVWLFDOO\ VLJQLILFDQW� +RZHYHU� PDWFKLQJ UHGXFHV WKH PHPEHUVKLS GLIIHUHQWLDO DPRQJ

WKH ¶YHU\ GLVVDWLVILHG· E\ D KDOI WR ��� SHUFHQWDJH SRLQWV� D JDS ZKLFK LV QRW VWDWLVWLFDOO\ VLJQLILFDQW�

'LIIHUHQFHV RQ SD\ VDWLVIDFWLRQ DUH QRW VLJQLILFDQW DIWHU PDWFKLQJ� FRQILUPLQJ HDUOLHU UHVXOWV� %XW LW LV

QRWDEOH WKDW HYHQ SUH�PDWFKLQJ WKHUH LV QR GLIIHUHQFH EHWZHHQ PHPEHUV DQG QRQ�PHPEHUV VD\LQJ WKH\

ZHUH ¶YHU\ VDWLVILHG· ZLWK WKHLU SD\� 5DWKHU WKH SUH�PDWFKLQJ GLIIHUHQWLDO UHIHUUHG WR HDUOLHU LV GULYHQ E\

PHPEHUV EHLQJ PRUH OLNHO\ WR VD\ WKH\ DUH ¶YHU\ GLVVDWLVILHG· ZLWK WKHLU SD\�

,V WKH XQLRQ PHPEHUVKLS HIIHFW D ¶YRLFH· HIIHFW"

$OWKRXJK WKHUH LV VRPH GHEDWH DV WR ZKHWKHU LW LV LQ XQLRQV· LQWHUHVW WR UDLVH HPSOR\HH GLVVDWLVIDFWLRQ

ZLWK WKHLU MRE RQFH WKH\ KDYH VXFFHVVIXOO\ RUJDQLVHG D ZRUNSODFH �*RUGRQ DQG 'HQLVL� ������ LI WKHUH LV

D GLUHFW FDXVDO HIIHFW RI XQLRQ YRLFH RQ MRE GLVVDWLVIDFWLRQ� RQH PLJKW H[SHFW WKDW HIIHFW WR EH PRUH

SURQRXQFHG DPRQJ XQLRQ DFWLYLVWV �&DSSHOODUL HW DO� ������ 7KLV LV EHFDXVH XQLRQLVHG ZRUNHUV WHQG WR

UHO\ RQ WKRVH DFWLYLVWV WR FRQYH\ WKHLU GLVVDWLVIDFWLRQ WR WKH HPSOR\HU �%HQGHU DQG 6ORDQH� ����� �����

7R WHVW WKLV SURSRVLWLRQ ZH FRPSDUHG MRE GLVVDWLVIDFWLRQ OHYHOV IRU PHPEHUV ZLWK PDWFKHG QRQ�

PHPEHUV KDYLQJ UHPRYHG DFWLYLVWV IURP WKH VDPSOH� ,I VDWLVIDFWLRQ GLIIHUHQWLDOV GLPLQLVKHG

VXEVWDQWLDOO\ UHODWLYH WR WKH IXOO PDWFKHG VDPSOH ² ZKLFK LQFOXGHV DFWLYLVWV ² WKLV PLJKW EH FRQVWUXHG DV

HYLGHQFH RI D YRLFH HIIHFW GULYHQ ODUJHO\ E\ XQLRQ DFWLYLVWV� ,Q IDFW� WKH PHPEHU�QRQ�PHPEHU

VDWLVIDFWLRQ GLIIHUHQWLDO ZDV HTXDOO\ SURQRXQFHG DPRQJ QRQ�DFWLYLVWV SRVW�PDWFKLQJ� VXJJHVWLQJ WKDW

JUHDWHU MRE GLVVDWLVIDFWLRQ DPRQJ PHPEHUV FDQ QRW EH H[SODLQHG VLPSO\ LQ WHUPV RI XQLRQ YRLFH HIIHFWV�

�� 7KH HIIHFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ� LQVWUXPHQWDO YDULDEOHV DQDO\VLV

,Q WKLV VHFWLRQ ZH HVWLPDWH WKH HIIHFW RI XQLRQ PHPEHUVKLS RQ MRE VDWLVIDFWLRQ ZKLOH VLPXOWDQHRXVO\

PRGHOOLQJ XQLRQ PHPEHUVKLS VWDWXV XVLQJ LQVWUXPHQWDO YDULDEOHV� ,Q WKLV ZD\ ZH DUH DEOH WR FRQWURO IRU

WKH SUHVHQFH RI XQREVHUYHG FRUUHODWLRQ EHWZHHQ XQLRQ PHPEHUVKLS DQG MRE VDWLVIDFWLRQ� WKXV SXUJLQJ

HVWLPDWHG HIIHFW IURP WKH ELDV LQGXFHG E\ XQREVHUYHG KHWHURJHQHLW\� :H DVVXPH WKDW WKH VDWLVIDFWLRQ

SURSHQVLW\ RI LQGLYLGXDO L �L ��«�1� LV VXPPDULVHG E\ D FRQWLQXRXV ODWHQW YDULDEOH 6
L

 ZKLFK LV D OLQHDU

IXQFWLRQ RI SHUVRQDO DWWULEXWHV UHSUHVHQWHG E\ WKH YHFWRU ;
L
� D GXPP\ YDULDEOH 0

L
WDNLQJ YDOXH � LI WKH

LQGLYLGXDO LV D XQLRQ PHPEHU DQG � RWKHUZLVH DQG DQ HUURU WHUP ε
L
GLVWULEXWHG DV VWDQGDUG QRUPDO�
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6
L

 :KIβ+δ/K+εi �����

ZKHUH β LV D YHFWRU RI FRHIILFLHQWV DVVRFLDWHG WR SHUVRQDO DWWULEXWHV DQG δ LV WKH VFDODU FRHIILFLHQW

DVVRFLDWHG WR PHPEHUVKLS��� 7KH VHW RI FRQWUROV LQFOXGHG LQ :
L
LV WKH VDPH IHDWXULQJ LQ WKH ODVW FROXPQ

RI 7DEOH �� L�H� SHUVRQDO EDFNJURXQG� RFFXSDWLRQDO DQG MRE FKDUDFWHULVWLFV� SHUVRQDO RSLQLRQV RQ WKH

FOLPDWH RI LQGXVWULDO UHODWLRQV DQG WKH WUDGH XQLRQ� JURVV KRXUO\ HDUQLQJV DQG WKH VHW RI ZRUNSODFH

FRQWUROV OLVWHG LQ 6HFWLRQ �� 6

L
LV QRW REVHUYHG� UDWKHU� LQ WKH :(56 TXHVWLRQQDLUH ZH REVHUYH LWV

GLVFUHWH UHDOLVDWLRQ 6
L
ZKLFK WDNHV YDOXHV IURP � �¶YHU\ GLVVDWLVILHG·� WR � �¶YHU\ VDWLVILHG·� GHSHQGLQJ RQ

6

L
FURVVLQJ D VHW RI FXW�RII SRLQWV τ

�
��τ

�
�

,Q RUGHU WR DFFRXQW IRU XQREVHUYHG KHWHURJHQHLW\� ZH DXJPHQW HTXDWLRQ ����� ZLWK D SURELW

HTXDWLRQ IRU WKH SUREDELOLW\ RI EHLQJ D XQLRQ PHPEHU�

0

L
 <

L
·γ�9

L
·θ�X

L
�����

ZKHUH 0

L
LV D FRQWLQXRXV ODWHQW SURSHQVLW\ XQGHUO\LQJ WKH GXPP\ 0

L
� <

L
LV D YHFWRU RI REVHUYDEOHV�9

L

LV D YHFWRU RI YDULDEOHV WKDW KDYH QR HIIHFW RQ VDWLVIDFWLRQ DIWHU XQLRQ PHPEHUVKLS KDV EHHQ FRQWUROOHG

IRU� γ DQG θ DUH YHFWRUV RI FRHIILFLHQWV DVVRFLDWHG ZLWK SHUVRQDO DWWULEXWHV DQG X
L
LV DQ HUURU WHUP

GLVWULEXWHG DV VWDQGDUG QRUPDO� :H PRGHO WKH OLQN EHWZHHQ X
L
DQG ε

L
E\ DOORZLQJ WKHP WR EH GLVWULEXWHG

DV ELYDULDWH QRUPDO ZLWK XQUHVWULFWHG FRUUHODWLRQ ρ≡FRUU�ε
L
X
L
�� %\ VLPXOWDQHRXVO\ HVWLPDWLQJ HTXDWLRQV

����� DQG ����� ZH DUH DEOH WR VHSDUDWHO\ LGHQWLI\ WKH FRUUHODWLRQ EHWZHHQ XQREVHUYDEOHV ² WKH FRHIILFLHQW

ρ ² DQG WKXV WR SXUJH WKH FRHIILFLHQW δ LQ ����� IURP WKH ELDV LQGXFHG E\ XQREVHUYHG KHWHURJHQHLW\���

7KH VHW RI DWWULEXWHV LQ <
L
LV D VXEVHW RI WKRVH LQ :

L
� ,Q SDUWLFXODU� VRPH MRE DWWULEXWHV KDYH EHHQ

H[FOXGHG VLQFH WKH\ PLJKW IRUP WKH EDUJDLQLQJ REMHFW DQG EH GLVWULEXWHG DFURVV ZRUNHUV DFFRUGLQJ WR

WKHLU PHPEHUVKLS VWDWXV� 6LPLODUO\� LQ WKH OLJKW RI WKH OLWHUDWXUH RQ XQLRQ PHPEHUVKLS ZDJH GLIIHUHQWLDOV�

KRXUO\ JURVV HDUQLQJV GR QRW HQWHU <
L
� ,Q DGGLWLRQ� LQGLYLGXDO RSLQLRQV RQ WKH FOLPDWH RI LQGXVWULDO

UHODWLRQV DQG WKH WUDGH XQLRQ GR QRW DSSHDU LQ <
L
� VLQFH WKH\ PLJKW EH GHWHUPLQHG E\ WKH PHPEHUVKLS

VWDWXV�

7KH ´LQVWUXPHQWVµ LQ9
L
DUH JLYHQ E\ D VHW RI LQGLFDWRUV RI PDQDJHULDO RSLQLRQV RQ WKH FOLPDWH RI

LQGXVWULDO UHODWLRQV� 7KH LGHQWLI\LQJ DVVXPSWLRQ LV WKDW DIWHU PHPEHUVKLS VWDWXV DQG ZRUNHU·V RSLQLRQV

RQ LQGXVWULDO UHODWLRQV FOLPDWH KDYH EHHQ FRQWUROOHG IRU LQ WKH VDWLVIDFWLRQ HTXDWLRQ� PDQDJHULDO RSLQLRQV

KDYH QR DGGLWLRQDO HIIHFW RQ VDWLVIDFWLRQ� 2Q WKH RWKHU KDQG� WKH\ DUH WKH VROH H[RJHQRXV LQGLFDWRU RI

LQGXVWULDO UHODWLRQ FOLPDWH LQ WKH PHPEHUVKLS HTXDWLRQ� VLQFH LQGLYLGXDO RSLQLRQV DUH OLNHO\ WR EH VKLIWHG

                                                        
�� 7KURXJKRXW WKH SDSHU ZH DVVXPH YHFWRUV WR EH FROXPQ YHFWRUV�
�� 7KH DGYDQWDJH RI WKLV IXOO LQIRUPDWLRQ PD[LPXP OLNHOLKRRG DSSURDFK RYHU WZR VWDJH PHWKRGV LV WKDW LW GHOLYHUV
DV\PSWRWLFDOO\ HIILFLHQW HVWLPDWHV� 0RUHRYHU� DV 1LFROHWWL DQG 3HUDFFKL ������ SRLQW RXW� WZR VWDJH SURFHGXUHV DSSOLHG WR
QRQ�OLQHDU HTXDWLRQV RI LQWHUHVW VXFK DV WKH RUGHUHG SURELW PLJKW QRW VROYH WKH HQGRJHQHLW\ SUREOHPV ZKHQ WKH WUXH

XQREVHUYHG FRUUHODWLRQ LV ODUJH LQ VL]H�



 16 

E\ WKH PHPEHUVKLS VWDWXV� DQG KDYH DQ HIIHFW RQ LQGLYLGXDO PHPEHUVKLS SUREDELOLWLHV� %DVLFDOO\� RXU

LGHQWLI\LQJ VWUDWHJ\ WDNHV DGYDQWDJH RI WKH DYDLODELOLW\ RI OLQNHG HPSOR\HU�HPSOR\HH GDWD� ZH REVHUYH WKH

FOLPDWH RI LQGXVWULDO UHODWLRQV IURP WZR GLIIHUHQW SHUVSHFWLYH ² WKH ZRUNHU·V DQG WKH PDQDJHU·V RQHV ²

DQG ZH FODLP WKDW WKH ODWWHU KDV QR HIIHFW RQ LQGLYLGXDO VDWLVIDFWLRQ DIWHU WKH IRUPHU �WRJHWKHU ZLWK

PHPEHUVKLS� KDV EHHQ FRQWUROOHG IRU� 6LQFH RXU PRGHO LV QRW RYHU�LGHQWLILHG� ZH WHVW WKH YDOLGLW\ RI RXU

FODLPV XVLQJ IXQFWLRQDO IRUP DV DQ LGHQWLI\LQJ UHVWULFWLRQ

>LQVHUW 7DEOH � DERXW KHUH@

:H UHSRUW HVWLPDWHV RI WKH HQGRJHQLVHG PHPEHUVKLS FRHIILFLHQWV LQ 7DEOH �� LQ RUGHU WR IDFLOLWDWH

FRPSDULVRQV� ZH DOVR UHSRUW FRHIILFLHQWV IURP DQDORJRXV PRGHOV LQ ZKLFK WKH XQLRQ GXPP\ LV WUHDWHG

DV H[RJHQRXV ² L�H� WKH FRHIILFLHQWV IURP FROXPQ ��� LQ 7DEOH �� %HIRUH FRQVLGHULQJ PDLQ UHVXOWV� ZH FDQ

QRWLFH WKDW WKH WHVWV IRU LQVWUXPHQWV YDOLGLW\ UHSRUWHG DW WKH ERWWRP RI WKH WDEOH DUH LQ IDYRXU RI WKH XVH

RI PDQDJHULDO RSLQLRQV RQ LQGXVWULDO UHODWLRQV FOLPDWH DV LQVWUXPHQWV IRU XQLRQ VWDWXV LQ VDWLVIDFWLRQ

HTXDWLRQV� ,Q IDFW� WKHVH YDULDEOH DUH QRW VLJQLILFDQW LQ WKH MRE VDWLVIDFWLRQ HTXDWLRQV� ZKHUHDV WKH\

VLJQLILFDQWO\ DIIHFW PHPEHUVKLS SUREDELOLWLHV� 7KHQFH� WKH GDWD VXSSRUW RXU SURSRVHG LQVWUXPHQWV�

7KH HVWLPDWHG FRHIILFLHQW RQ XQLRQ PHPEHUVKLS IURP WKH 2YHUDOO -RE 6DWLVIDFWLRQ FROXPQ

UHYHDOV WKDW� DIWHU HQGRJHQLVDWLRQ RI WKH PHPEHUVKLS VWDWXV� XQLRQ PHPEHUVKLS KDV QR UHVLGXDO HIIHFW

RQ VDWLVIDFWLRQ� DV LV VLJQDOOHG E\ D W�UDWLR RI ����� 2Q WKH RWKHU KDQG� WKH QHJDWLYH UHODWLRQVKLS EHWZHHQ

PHPEHUVKLS DQG MRE VDWLVIDFWLRQ LV QRZ DEVRUEHG E\ WKH FRUUHODWLRQ FRHIILFLHQW ρ ZKLFK KDV

DSSUR[LPDWHO\ WKH VDPH VL]H DV WKH HVWLPDWHG FRHIILFLHQWV RQ XQLRQ GXPP\ LQ WKH H[RJHQRXV PRGHO�

ZKLOH LW LV VWDWLVWLFDOO\ VLJQLILFDQW DW WKH ��� OHYHO� 7KHQFH� WKHVH UHVXOWV UHYHDO TXLWH FOHDUO\ WKDW WKH

QHJDWLYH HVWLPDWH REWDLQHG IURP H[RJHQRXV PRGHOV LV SXUHO\ WKH HIIHFW RI XQREVHUYHG KHWHURJHQHLW\�

7KH SRRO RI XQLRQ PHPEHUV LV FRPSRVHG E\ LQGLYLGXDOV ZKR KDYH D VDWLVIDFWLRQ SURSHQVLW\ ORZHU WKDQ

WKDW LQ WKH SRSXODWLRQ ² DV LQGLFDWHG E\ WKH QHJDWLYH ρ ² DQG RQFH WKLV FRPSRVLWLRQDO HIIHFW KDV EHHQ

WDNHQ LQWR DFFRXQW QR FDXVDO HIIHFW RI PHPEHUVKLS RQ VDWLVIDFWLRQ FDQ EH IRXQG LQ WKH GDWD� )URP DQ

HFRQRPLF SHUVSHFWLYH� RXU UHVXOWV VXJJHVW WKDW WKH VDPH IDFWRUV WKDW OHDG LQGLYLGXDOV WR XQLRQLVH� DV

FRXOG EH WKH FDVH LI LQGLYLGXDOV ZLWK KLJKHU H[SHFWDWLRQV DQG DVSLUDWLRQV IURP WKHLU ZRUNLQJ OLIH ZHUH

PRUH OLNHO\ WR ERWK XQLRQLVH DQG VHH WKHLU DVSLUDWLRQV IUXVWUDWHG RQFH LQ WKH MRE�

(YLGHQFH DERXW VDWLVIDFWLRQ�ZLWK�SD\ WHOOV D VWRU\ ZKLFK LV SUHWW\ VLPLODU WR WKH RQH HPHUJHG IURP

WKH RYHUDOO VDWLVIDFWLRQ LQGLFDWRU� 7KH FRHIILFLHQWV RQ XQLRQ GXPP\ ORRVHV VLJQLILFDQFH DIWHU

HQGRJHQLVDWLRQ� ZKLOH LWV QHJDWLYH VLJQ LV DEVRUEHG E\ WKH FRUUHODWLRQ FRHIILFLHQW� :H FDQ QRWLFH WKDW

QRZ WKH VWDWLVWLFDO VLJQLILFDQFH RI WKH FRUUHODWLRQ FRHIILFLHQW LV ORZHU FRPSDUHG WR WKH ULJKW FROXPQ RI

WKH WDEOH� VXJJHVWLQJ WKDW HQGRJHQHLW\ LV OHVV UHOHYDQW LQ WKLV FDVH� 7KLV IDFW LV LQ OLQH ZLWK WKH HVWLPDWH

IURP WKH PRGHO ZLWK H[RJHQRXV XQLRQLVP� ZKLFK ZDV VPDOOHU LQ VL]H DQG VLJQLILFDQFH FRPSDUHG WR WKH
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RYHUDOO VDWLVIDFWLRQ LQGLFDWRU� 7KLV ILQGLQJ FRQILUPV WKH LPSRUWDQFH RI WUHDWLQJ RYHUDOO VDWLVIDFWLRQ DQG

VDWLVIDFWLRQ ZLWK SD\ VHSDUDWHO\� VLQFH WKH KLJKHU ZDJHV JUDQWHG E\ WKH XQLRQ WR WKHLU PHPEHUV PLJKW

RIIVHW WKHLU ODUJHU LQWULQVLF GLVVDWLVIDFWLRQ JHQHUDWHG E\ KLJKHU H[SHFWDWLRQV�

7KH HIIHFW GHOLYHUHG E\ WKH ,9 HVWLPDWRU LV IUHH IURP WKH ELDV LQGXFHG E\ HQGRJHQRXV VHOHFWLRQ RI

GLVVDWLVILHG LQGLYLGXDOV LQWR WKH SRRO RI PHPEHUV� ,Q RUGHU WR SURYLGH IXUWKHU LQVLJKWV RQ WKH VXEVWDQWLDO

YDOLGLW\ RI RXU LQVWUXPHQWV LQ VROYLQJ WKH VHOHFWLYLW\ LVVXH� ZH LQYHVWLJDWH WKH FKDUDFWHULVWLFV RI WKRVH

HPSOR\HHV ZKRVH PHPEHUVKLS SUREDELOLWLHV DUH VKLIWHG E\ WKH LQVWUXPHQWV� :LWK WKLV DLP ZH XVH SURELW

UHJUHVVLRQV WR SUHGLFW LQGLYLGXDO PHPEHUVKLS SUREDELOLWLHV ZLWK DQG ZLWKRXW WKH VHW RI LQVWUXPHQWV

DPRQJ WKH UHJUHVVRUV� UHPDLQLQJ H[SODQDWRU\ YDULDEOHV EHLQJ WKH VDPH DV WKH RQHV XQGHUO\LQJ WKH

HVWLPDWHV RI 7DEOH �� :H QH[W FRPSXWH WKH LQGLYLGXDO VKLIW LQ PHPEHUVKLS SUREDELOLW\ LQGXFHG E\ WKH

LQFOXVLRQ RI WKH LQVWUXPHQWV� ∆3
L
 3URE�0

L
 �_=

L
�:

L
��3URE�0

L
_=

L
�� 7KLV ODWWHU YDULDEOH KDV DQ HVWLPDWHG

PHDQ RI ������� �PHGLDQ ������� DQG ILUVW DQG WKLUG TXDUWLOHV HTXDO WR ������ DQG ������ UHVSHFWLYHO\�

:H GHILQH LQGLYLGXDOV ZKR KDG WKHLU PHPEHUVKLS SUREDELOLW\ UHGXFHG E\ WKH LQFOXVLRQ RI WKH

LQVWUXPHQWV DV WKRVH EHORZ WKH ILUVW TXDUWLOH RI ∆3
L
� DQG LQGLYLGXDOV ZKR KDG LW LQFUHDVHG DV WKRVH DERYH

WKH WKLUG RQH� )LQDOO\� ZH HVWLPDWH WKH GLIIHUHQFH LQ WKH PHDQV RI REVHUYDEOH FKDUDFWHULVWLFV EHWZHHQ WKH

JURXS ZLWK PHPEHUVKLS SUREDELOLW\ UHGXFHG DQG LQFUHDVHG E\ WKH LQVWUXPHQWV� SRVLWLYH YDOXHV RI WKH

GLIIHUHQFH LQGLFDWLQJ WKDW WKH LQVWUXPHQWV KDYH UHGXFHG WKH PHPEHUVKLS SUREDELOLWLHV RI LQGLYLGXDOV

HQGRZHG ZLWK WKH REVHUYDEOH DWWULEXWH ZKRVH FRQGLWLRQDO PHDQV DUH LQYHVWLJDWHG�

>LQVHUW 7DEOH � DERXW KHUH@

7DEOH � UHSRUWV WKH UHVXOWV RI WKLV H[SHULPHQW UHVWULFWLQJ WKH DWWHQWLRQ WR WKRVH REVHUYDEOH

DWWULEXWHV IRU ZKLFK WKH GLIIHUHQFH LQ FRQGLWLRQDO PHDQV LV VWDWLVWLFDOO\ VLJQLILFDQW DW OHDVW DW WKH �� OHYHO�

$V LW WXUQV RXW� GLIIHUHQFHV LQ PHDQV DUH SRVLWLYH DQG VLJQLILFDQW RQO\ IRU D VHW RI YDULDEOHV LQGLFDWLQJ D

JRRG ZRUN HQYLURQPHQW� VXFK DV WKRVH VLJQDOOLQJ WKH SRVVLELOLW\ WR GLVFXVV ZRUN LVVXHV ZLWK WKH

VXSHUYLVRU RU D JRRG HPSOR\HH·V SHUFHSWLRQ RI WKH LQGXVWULDO UHODWLRQ FOLPDWH� 7KH MRE GLVVDWLVIDFWLRQ RI

WKHVH LQGLYLGXDOV LV QRW GXH WR EDG ZRUNLQJ FRQGLWLRQV� EXW� UDWKHU� LV LQQDWH� OHDGLQJ WKHP WR ERWK MRLQ

WKH XQLRQ DQG UDQN WKHPVHOYHV DV GLVVDWLVILHG� %\ UHGXFLQJ WKH PHPEHUVKLS SUREDELOLWLHV IRU WKLV JURXS

RI ZRUNHUV� WKH SURSRVHG VHW RI LQVWUXPHQWV UHPRYHV WKH HIIHFW RI HQGRJHQRXV VHOHFWLRQ IURP WKH

HVWLPDWHG PHPEHUVKLS FRHIILFLHQW LQ WKH MRE VDWLVIDFWLRQ HTXDWLRQ�

�� &RQFOXVLRQV

2XU DQDO\VHV DUH FRQVLVWHQW ZLWK SUHYLRXV VWXGLHV LQ VKRZLQJ XQLRQ PHPEHUV WR EH OHVV VDWLVILHG ZLWK

WKHLU MREV DQG SD\ WKDQ QRQ�PHPEHUV� +RZHYHU� ZKHQ ZH VRXJKW WR LVRODWH WKH FDXVDO LPSDFW RI XQLRQ
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PHPEHUVKLS RQ VDWLVIDFWLRQ E\ PDWFKLQJ PHPEHUV WR ¶OLNH· QRQ�PHPEHUV� ZH IRXQG WKDW PRVW RI WKLV

VDWLVIDFWLRQ GLIIHUHQWLDO FDQ EH DFFRXQWHG IRU E\ GLIIHUHQFHV EHWZHHQ PHPEHUV DQG QRQ�PHPEHUV LQ

WKHLU GHPRJUDSKLF� MRE DQG ZRUNSODFH FKDUDFWHULVWLFV� 7KHVH GLIIHUHQFHV ZKROO\ DFFRXQW IRU WKH JUHDWHU

GLVVDWLVIDFWLRQ RI PHPEHUV IRU WKHLU SD\� D ILQGLQJ WKDW LV FRQVLVWHQW ZLWK XQLRQV SURFXULQJ

FRPSHQVDWLQJ SHFXQLDU\ GLIIHUHQWLDOV IRU WKH SRRUHU FRQGLWLRQV IDFHG E\ WKHLU PHPEHUV UHODWLYH WR

VLPLODU QRQ�PHPEHUV� (IIRUWV WR HVWDEOLVK ZKHWKHU WKH UHPDLQLQJ GLIIHUHQFH EHWZHHQ PHPEHUV DQG

QRQ�PHPEHUV LQ RYHUDOO MRE VDWLVIDFWLRQ ZHUH DWWULEXWDEOH WR WKH YRLFH HIIHFW RI XQLRQ PHPEHUVKLS

LQGLFDWHG WKDW YRLFH HIIHFWV FRXOG QRW DFFRXQW IRU WKH JUHDWHU GLVVDWLVIDFWLRQ RI PHPEHUV�

7KLV OHG XV WR LQYHVWLJDWH ZKHWKHU WKH GLIIHUHQFHV EHWZHHQ PHPEHUV DQG QRQ�PHPEHUV LQ WKHLU

H[SUHVVHG MRE VDWLVIDFWLRQ FRXOG EH DFFRXQWHG IRU E\ XQREVHUYHG GLIIHUHQFHV EHWZHHQ PHPEHUV DQG

QRQ�PHPEHUV ZKLFK PLJKW DFFRXQW IRU VHOHFWLRQ LQWR PHPEHUVKLS DQG ORZHU MRE VDWLVIDFWLRQ� 7KLV

VHHPHG WR EH WKH FDVH VLQFH� KDYLQJ FRQGLWLRQHG RQ D ZLGHU UDQJH RI YDULDEOHV WKDQ WKH PDWFKLQJ

HVWLPDWHV WR HQGRJHQLVH XQLRQ PHPEHUVKLS� ZH IRXQG WKDW WKHUH ZDV QR VLJQLILFDQW GLIIHUHQFH EHWZHHQ

PHPEHUV· DQG QRQ�PHPEHUV· MRE VDWLVIDFWLRQ� 7KLV VXJJHVWV WKDW WKHUH DUH IHDWXUHV RI WKH PHPEHUVKLS

VHOHFWLRQ SURFHVV WKDW DUH QRW FDSWXUHG E\ WKH OLQNHG HPSOR\HU�HPSOR\HH GDWD WKDW DUH GULYLQJ WKH

VDWLVIDFWLRQ GLIIHUHQWLDO EHWZHHQ PHPEHUV DQG QRQ�PHPEHUV�
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%LEOLRJUDSK\

$LUH\� &�� +DOHV� -�� +DPLOWRQ� 5�� .RURYHVVLV� &�� 0F.HUQDQ� $� DQG 3HUGRQ� 6� ������ 7KH :RUNSODFH

(PSOR\HH 5HODWLRQV 6XUYH\ �:(56� ������� 7HFKQLFDO 5HSRUW

%HUJHU� &� -�� 2OVRQ� &� $� DQG %RXGUHDX� -� :� ����� ¶(IIHFWV RI 8QLRQV RQ -RE 6DWLVIDFWLRQ� 7KH 5ROH

RI :RUN�5HODWHG 9DOXHV DQG 3HUFHLYHG 5HZDUGV·� 2UJDQL]DWLRQDO %HKDYLRU DQG +XPDQ 3HUIRUPDQFH�

9RO� ��� SS� �������

%LQGHU� '�$� ������� ¶2Q WKH YDULDQFHV RI D\PSWRWLFDOO\ QRUPDO HVWLPDWRUV IURP FRPSOH[ VXUYH\V·�

,QWHUQDWLRQDO 6WDWLVWLFDO 5HYLHZ� ��� ���²���

%RUMDV� *� -� ������ ¶-RE 6DWLVIDFWLRQ� :DJHV DQG 8QLRQV·� 7KH -RXUQDO RI +XPDQ 5HVRXUFHV� 9RO� ��� 1R� ��

SS� �����

%U\VRQ� $� ������ ´7KH 8QLRQ :DJH 3UHPLXP� $Q $QDO\VLV 8VLQJ 3URSHQVLW\ 6FRUH 0DWFKLQJµ� &HQWUH

IRU (FRQRPLF 3HUIRUPDQFH 'LVFXVVLRQ 3DSHU� IRUWKFRPLQJ� /RQGRQ 6FKRRO RI (FRQRPLFV�

%U\VRQ� $ DQG 5� *RPH]� ������� ´<RX &DQ·W $OZD\V *HW :KDW <RX :DQW� )UXVWUDWHG 'HPDQG IRU

8QLRQLVDWLRQ LQ %ULWDLQµ� &HQWUH IRU (FRQRPLF 3HUIRUPDQFH 'LVFXVVLRQ 3DSHU� IRUWKFRPLQJ�

/RQGRQ 6FKRRO RI (FRQRPLFV�

&DSSHOODUL� /�� /XFLIRUD� &� DQG 3LFFLULOOL� *� ������� ¶8QLRQ $FWLYLVP� :RUNHUV· 6DWLVIDFWLRQ DQG

2UJDQLVDWLRQDO &KDQJH·� 8QLYHUVLWj &DWWROLFD GL 0LODQR� PLPHR� )HEUXDU\

'HKHMLD� 5� DQG :DKED� 6� ������� ¶3URSHQVLW\ VFRUH PDWFKLQJ PHWKRGV IRU QRQ�H[SHULPHQWDO FDXVDO

VWXGLHV·� 1%(5 :RUNLQJ 3DSHU ������

'XDQH DQG /HLJK ¶8QLRQ SUHIHUHQFHV� MRE VDWLVIDFWLRQ DQG WKH XQLRQ�YRLFH K\SRWKHVLV·� ,QGXVWULDO

5HODWLRQV� 9RO� ��� 1R� �� ����� �����

(YDQV� 0� *� DQG 2QGUDFN� '� $� ���� ¶7KH 5ROH RI -RE 2XWFRPHV DQG 9DOXHV LQ 8QGHUVWDQGLQJ WKH

8QLRQ·V ,PSDFW RQ -RE 6DWLVIDFWLRQ� $ 5HSOLFDWLRQ·�+XPDQ 5HODWLRQV� 9RO� ��� 1R� �� SS� ������

)DUEHU� +� ������� ¶1RWHV RQ WKH (FRQRPLFV RI /DERU 8QLRQV·� :RUNLQJ 3DSHU ����� 3ULQFHWRQ

8QLYHUVLW\� ,QGXVWULDO 5HODWLRQV 6HFWLRQ�

)UHHPDQ� 5� %� DQG 0HGRII� -� /� ������:KDW 'R 8QLRQV 'R"� 1HZ <RUN� %DVLF %RRNV

)U|OLFK� 0�� +HVKPDWL� $� DQG /HFKQHU� 0� ������� ¶$ 0LFURHFRQRPWULF (YDOXDWLRQ RI 5HKDELOLWDLRQ RI

/RQJ�WHUP 6LFNQHVV LQ 6ZHGHQ·� 6W� *DOOHQ :RUNLQJ 3DSHU

*RUGRQ� 0� (� DQG 'HQLVL� $� 6� ������ ¶$ 5H�H[DPLQDWLRQ RI WKH 5HODWLRQVKLS %HWZHHQ 8QLRQ

0HPEHUVKLS DQG -RE 6DWLVIDFWLRQ·� ,QGXVWULDO DQG /DERU 5HODWLRQV 5HYLHZ� 9RO� ��� 1R� �� SS� ����

���

+HFNPDQ� -�� ,FKLPXUD� +�� 6PLWK� -� DQG 7RGG� 3� ������� ¶&KDUDFWHUL]LQJ VHOHFWLRQ ELDV XVLQJ

H[SHULPHQWDO GDWD·� (FRQRPHWULFD ������ ����������

+HFNPDQ� -�� ,FKLPXUD� +� DQG 7RGG� 3� ������� ¶0DWFKLQJ DV DQ HFRQRPHWULF HYDOXDWLRQ HVWLPDWRU�

HYLGHQFH IURP HYDOXDWLQJ D MRE WUDLQLQJ SURJUDPPH·� 5HYLHZ RI (FRQRPLF 6WXGLHV ��� ��������
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+HFNPDQ� -�� /D/RQGH� 5� DQG 6PLWK� -� ������ ¶7KH (FRQRPLFV DQG (FRQRPHWULFV RI $FWLYH /DERU

0DUNHW 3URJUDPV· LQ $VKHQIHOWHU� 2� DQG &DUG� '� �HGV�� 7KH +DQGERRN RI /DERXU (FRQRPLFV� 9RO�

,,,� $PVWHUGDP� 1RUWK +ROODQG

+HUVFK DQG 6WRQH ������ �,V XQLRQ MRE VDWLVIDFWLRQ UHDO"� -RXUQDO RI +XPDQ 5HVRXUFHV� ;;9� �� ����

���

+ROODQG� 3� :� ������� ¶6WDWLVWLFV DQG &DXVDO ,QIHUHQFH·� -RXUQDO RI WKH $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ�

'HFHPEHU� 9RO� ��� 1R� ���� �������

+XEHU� 3�-� ������� ¶7KH EHKDYLRXU RI PD[LPXP OLNHOLKRRG HVWLPDWRUV XQGHU QRQ�VWDQGDUG FRQGLWLRQV·�

LQ 3URFHHGLQJV RI WKH )LIWK %HUNHOH\ 6\PSRVLXP LQ 0DWKHPDWLFDO 6WDWLVWLFV DQG 3UREDELOLW\� 8QLYHUVLW\ RI

&DOLIRUQLD 3UHVV� %HUNHOH\ &$�

0HQJ� 5� ������ ¶7KH UHODWLRQVKLS EHWZHHQ XQLRQV DQG MRE VDWLVIDFWLRQ·� $SSOLHG (FRQRPLFV� ��� �����

����

5RVHQEDXP� 3� DQG 5XELQ� '� ������� ¶7KH FHQWUDO UROH RI WKH SURSHQVLW\ VFRUH LQ REVHUYDWLRQDO VWXGLHV

IRU FDXVDO HIIHFWV·� %LRPHWULFD ��� ������

5RVHQEDXP� 3� DQG 5XELQ� '� ������� ¶&RQVWUXFWLQJ D &RQWURO *URXS 8VLQJ 0XOWLYDULDWH 0DWFKHG

6DPSOLQJ 0HWKRGV WKDW ,QFRUSRUDWH WKH 3URSHQVLW\ 6FRUH·� 7KH $PHULFDQ 6WDWLVWLFLDQ ��� �� �����

6LDQHVL� %� ������� ¶$Q (YDOXDWLRQ RI WKH $FWLYH /DERXU 0DUNHW 3URJUDPPHV LQ 6ZHGHQ·� ,)$8

:RUNLQJ 3DSHU ������ �

:KLWH� +� ������� ¶0D[LPXP OLNHOLKRRG HVWLPDWLRQ RI PLVVSHFLILHG PRGHOV·� (FRQRPHWULFD� ��� �²���
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$�� $SSHQGL[ � GDWD GHVFULSWLRQ

7DEOH $���� 9DULDEOHV XVHG LQ WKH DQDO\VLV

0HDQ $SSHDUV LQ 5+6 RI
VDWLVIDFWLRQ

HTXDWLRQ

$SSHDUV LQ
5+6 RI

PHPEHUVKLS

HTXDWLRQ
)HPDOH ���� × ×
$JHG OHVV WKDQ �� ���� × ×
$JHG ����� ���� × ×
$JHG ����� ���� × ×
$JHG ����� ���� × ×
$JHG ����� ���� × ×
$JHG ����� ���� × ×
$JHG �� RU PRUH ���� × ×
+DV FKLOGUHQ DJHG ��� ���� × ×
+DV FKLOGUHQ DJHG ���� ���� × ×
+DV FKLOGUHQ DJHG ����� ���� × ×
6LQJOH ���� × ×
:LGRZHG ���� × ×
'LYRUFHG ���� × ×
+DV DW PRVW &*6( ���� × ×
+DV DW PRVW 2�OHYHOV ���� × ×
+DV DW PRVW $�OHYHOV ���� × ×
+DV DW PRVW JUDGXDWH GHJUHH ���� × ×
+DV DW PRVW SRVW�JUDGXDWH GHJUHH ���� × ×
+DV QRQH RI WKHVH TXDOLILFDWLRQV ���� × ×
+DV YRFDWLRQDO TXDOLILFDWLRQV ���� × ×
'LVDEOHG ���� × ×
1RQ�ZKLWH ���� × ×
0DQDJHU ���� × ×
3URIHVVLRQDO ���� × ×
$VVRFLDWH SURIHVVLRQDO DQG WHFKQLFDO ���� × ×
&OHULFDO DQG VHFUHWDULDO ���� × ×
&UDIW DQG VNLOOHG VHUYLFH ���� × ×
3HUVRQDO DQG SURWHFWLYH VHUYLFH ���� × ×
6DOHV ���� × ×
2SHUDWLYH DQG DVVHPEO\ ���� × ×
2WKHU RFFXSDWLRQV ���� × ×
7HPSRUDU\ MRE ���� ×
)L[HG WHUP FRQWUDFW ���� ×
2YHUWLPH DOZD\V SDLG ���� ×
-RE HTXDOO\ GRQH E\ PHQ DQG ZRPHQ ���� ×
$YDLODELOLW\ RI IOH[LEOH KRXUV ���� ×
$YDLODELOLW\ RI MRE VKDULQJ ���� ×
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$YDLODELOLW\ RI SDUHQWDO OHDYH ���� ×
$YDLODELOLW\ RI QXUVHU\ ����� ×
&DQ WDNH GD\ RII LI QHHGHG ���� ×
3DLG OHVV WKDQ ��� SHU ZHHN ���� ×
3DLG ������� SHU ZHHN ���� ×
3DLG �������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG ��������� SHU ZHHN ���� ×
3DLG PRUH WKDQ ���� SHU ZHHN ���� ×
7RWDO KRXUV ZRUNHG RQ DYHUDJH ZHHN ����� ×
+DV GLVFXVVHG ZLWK VXSHUYLVRU DERXW KRZ JHWWLQJ RQ ZLWK MRE ���� ×
+DV GLVFXVVHG ZLWK VXSHUYLVRU DERXW SURPRWLRQV ���� ×
+DV GLVFXVVHG ZLWK VXSHUYLVRU DERXW WUDLQLQJ ���� ×
+DV GLVFXVVHG ZLWK VXSHUYLVRU DERXW SD\ ���� ×
7KLQNV PDQDJHPHQW XQGHUVWDQGLQJ RI HPSOR\HHV· SUREOHPV ���� ×
7KLQNV PHHWLQJV PDQDJHPHQW�HPSOR\HHV DUH XVHIXO ���� ×
7KLQNV UHODWLRQV PDQDJHPHQW�HPSOR\HHV DUH JRRG ���� ×
7KLQNV PDQDJHUV DUH LQ IDYRXU RI WUDGH XQLRQV ���� ×
7KLQNV WUDGH XQLRQV WDNH QRWLFH RI PHPEHUV· SUREOHPV ���� ×
7KLQNV WUDGH XQLRQV WDNHQ VHULRXVO\ E\ PDQDJHPHQW ���� ×
7KLQNV WUDGH XQLRQV PDNH D GLIIHUHQFH LQ ZRUN HQYLURQPHQW ���� ×
�� WKUX �� HPSOR\HHV ���� × ×
�� WR �� HPSOR\HHV ���� × ×
�� WR �� HPSOR\HHV ���� × ×
��� WR ��� HPSOR\HHV ���� × ×
��� WR ��� HPSOR\HHV ���� × ×
��� RU PRUH HPSOR\HHV ���� × ×
0DQXIDFWXULQJ ���� × ×
(OHFWULFLW\� JDV ZDWHU ���� × ×
&RQVWUXFWLRQ ���� × ×
:KROHVDOHV DQG UHWDLO ���� × ×
+RWHOV DQG UHVWDXUDQWV ���� × ×
7UDQVSRUWV DQG FRPPXQLFDWLRQ ���� × ×
)LQDQFLDO VHUYLFHV ���� × ×
2WKHU EXVLQHVV DQG VHUYLFHV ���� × ×
3XEOLF DGPLQLVWUDWLRQ ���� × ×
(GXFDWLRQ ���� × ×



 23 

+HDOWK ���� × ×
2WKHU FRPPXQLW\ VHUYLFHV ���� × ×
(DVW $QJOLD ����

(DVW 0LGODQGV ���� × ×
/RQGRQ ���� × ×
1RUWK ���� × ×
1RUWK :HVW ���� × ×
6FRWODQG ���� × ×
5HVW RI WKH 6RXWK (DVW ���� × ×
6RXWK :HVW ���� × ×
:DOHV ���� × ×
:HVW 0LGODQGV ���� × ×
<RUNVKLUH 	 +XPEHUVLGH ���� × ×
6KDUH IHPDOH HPSOR\HHV ���� × ×
6KDUH SDUW WLPH HPSOR\HHV ���� × ×
6KDUH PDQDJHUV ���� × ×
6KDUH SURIHVVLRQDOV ���� × ×
6KDUH WHFKQLFDOV ���� × ×
6KDUH FOHULFDOV ���� × ×
6KDUH FUDIWV ���� × ×
6KDUH SHUVRQDO DQG SURWHFWLYH VHUYLFHV ���� × ×
6KDUH VDOHUV ���� × ×
6KDUH RSHUDWLYHV ���� × ×
6KDUH RWKHU RFFXSDWLRQV ���� × ×
6LQJOH HVWDEOLVKPHQW ���� × ×
+HDG HVWDEOLVKPHQW ���� × ×
)RUHLJQ RZQHG ILUP ���� × ×
3XEOLF RZQHG ILUP ���� × ×
:RUNSODFH DJHG OHVV WKDQ � \HDU ����

:RUNSODFH DJHG � WR � \HDUV ���� × ×
:RUNSODFH DJHG � WR � \HDUV ���� × ×
:RUNSODFH DJHG �� WR �� \HDUV ���� × ×
:RUNSODFH DJHG 0RUH WKDQ �� \HDUV ���� × ×
:RUNSODFH SURGXFHV JRRGV RU VHUYLFHV IRU FRQVXPHUV ����

:RUNSODFH VXSSOLHV JRRGV RU VHUYLFHV WR RWKHU FRPSDQLHV ���� × ×
:RUNSODFH VXSSOLHV RI JRRGV RU VHUYLFHV WR RWKHU SDUWV RI

RUJDQLVDWLRQ

���� × ×

:RUNSODFH GRHV QRW SURGXFH JRRGV RU VHUYLFHV IRU VDOH LQ WKH
RSHQ PDUNHW

���� × ×

:RUNSODFH LV DQ DGPLQLVWUDWLYH RIILFH RQO\ ���� × ×
77:$ XQHPSOR\PHQW UDWH EHWZHHQ � DQG � SHUFHQW ���� × ×
77:$ XQHPSOR\PHQW UDWH EHWZHHQ � DQG ��� SHUFHQW ���� × ×
77:$ XQHPSOR\PHQW UDWH DERYH ��� SHUFHQW ���� × ×
:RUNSODFH XQLRQ GHQVLW\ ����� × ×
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7UDGH XQLRQ UHFRJQLVHG ���� × ×
0DQDJHU WKLQNV WUDGH XQLRQV LPSURYH SHUIRUPDQFH ���� ×
0DQDJHU WKLQNV HPSOR\HHV IXOO\ FRPPLWWHG ���� ×
0DQDJHU WKLQNV ,5 FOLPDWH LV JRRG ���� ×
0DQDJHU WKLQNV PDQDJHPHQW DJDLQVW WUDGH XQLRQV ���� ×
 
 

$SSHQGL[ 7DEOH $���� 'LVWULEXWLRQ RI PHPEHUV DQG QRQ�PHPEHUV DFURVV ILYH PHDVXUHV RI MRE
VDWLVIDFWLRQ� :(56 ����

$FKLHYHPHQW 3D\ 5HVSHFW ,QIOXHQFH 2YHUDOO

0 10 0 10 0 10 0 10 0 10
9 VDWLV� ���� ���� ��� ��� ���� ���� ��� ���� ���� ����
6DWLV� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1HLWKHU ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'LVVDW� ���� ��� ���� ���� ���� ���� ���� ���� ���� ����
9�GLVVDW
�

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

3 ������ ������ ������ ������ ������

1RWHV� ��� )LJXUHV DUH FROXPQ SHUFHQWDJHV ZKLFK WDNH DFFRXQW RI VXUYH\ GHVLJQ� 0  XQLRQ PHPEHUV�

10  XQLRQ QRQ�PHPEHUV� ��� 7DEOHV DUH EDVHG RQ RXU HVWLPDWLRQ VDPSOH RI ������� ��� 3 LQGLFDWHV

WKH VLJQLILFDQFH RI D GHVLJQ�EDVHG 3HDUVRQ FRUUHODWLRQ FRHIILFLHQW WHVWLQJ ZKHWKHU GLVWULEXWLRQV LQ

VDWLVIDFWLRQ DUH VLJQLILFDQWO\ GLIIHUHQW DFURVV PHPEHUV DQG QRQ�PHPEHUV�

$� $SSHQGL[� &DXVDO LQIHUHQFH WKURXJK VWDWLVWLFDO PDWFKLQJ

7R HVWDEOLVK ZKHWKHU WKH XQLRQ MRE VDWLVIDFWLRQ GHILFLW LV GXH WR PHPEHUVKLS� RU LV GXH WR V\VWHPDWLF

GLIIHUHQFHV LQ SHUVRQDO� MRE DQG ZRUNSODFH FKDUDFWHULVWLFV DFURVV PHPEHUV DQG QRQ�PHPEHUV� ZH QHHG

WR LVRODWH WKH FDXVDO HIIHFW RI XQLRQ PHPEHUVKLS RQ VDWLVIDFWLRQ� /HW XV FRQFHLYH RI XQLRQ PHPEHUVKLS

DV LI LW ZHUH D ¶WUHDWPHQW· WKDW WKH LQGLYLGXDO UHFHLYHV� :H ZLVK WR HYDOXDWH WKH FDXVDO HIIHFW RI WKLV

WUHDWPHQW �WUHDWPHQW �� UHODWLYH WR QRQ�PHPEHUVKLS �WUHDWPHQW �� RQ DQ RXWFRPH YDULDEOH� <� MRE

VDWLVIDFWLRQ� /HW <
�
EH VDWLVIDFWLRQ LI WKH LQGLYLGXDO UHFHLYHG WUHDWPHQW � �WKDW LV� ZKHUH WKH LQGLYLGXDO LV

D XQLRQ PHPEHU� DQG <
�
EH WKH VDWLVIDFWLRQ WKDW ZRXOG UHVXOW LI WKH VDPH LQGLYLGXDO UHFHLYHG WUHDWPHQW

� �QRQ�PHPEHUVKLS�� /HW XV GHQRWH WKH ELQDU\ LQGLFDWRU RI WKH WUHDWPHQW DFWXDOO\ UHFHLYHG DV '∈^���`�

ZKLOH ; LV D VHW RI DWWULEXWHV ZKLFK DUH QRW DIIHFWHG E\ WKH WUHDWPHQW �GHPRJUDSKLF� MRE DQG ZRUNSODFH�

UHODWHG��

7KH HIIHFW RI WUHDWPHQW � RQ LQGLYLGXDO L DV PHDVXUHG E\ < DQG UHODWLYH WR WUHDWPHQW � LV�

�$���� �  <�L ² <�L
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ZKLFK LV VLPSO\ WKH GLIIHUHQFH EHWZHHQ WKH LQGLYLGXDO·V SRWHQWLDO RXWFRPH LI ¶H[SRVHG· WR PHPEHUVKLS

DQG WKH LQGLYLGXDO·V SRWHQWLDO RXWFRPH IURP QRQ�PHPEHUVKLS� 7R HVWLPDWH WKH LPSDFW RI PHPEHUVKLS

RQ PHPEHUV· MRE VDWLVIDFWLRQ� LW LV QHFHVVDU\ WR NQRZ ZKDW WKH RXWFRPH ZRXOG KDYH EHHQ LI WKH

LQGLYLGXDO KDG QRW EHHQ D PHPEHU� 7KH SUREOHP LV WKDW ZH FDQ QRW REVHUYH WKH FRXQWHUIDFWXDO� QDPHO\

WKH RXWFRPH ZKLFK ZRXOG KDYH UHVXOWHG LI DQ LQGLYLGXDO KDG PDGH DQ DOWHUQDWLYH FKRLFH �WKDW LV� LI

PHPEHUV KDG FKRVHQ QRQ�PHPEHUVKLS� DQG YLFH YHUVD�� (LWKHU <�L RU <�L LV PLVVLQJ IRU HDFK L � 7KXV

RXU SUREOHP LV RQH RI HVWLPDWLQJ PLVVLQJ GDWD� 7KLV FRXQWHUIDFWXDO FDQQRW EH LQIHUUHG GLUHFWO\ IURP WKH

RXWFRPHV RI QRQ�PHPEHUV VLQFH WKH\ DUH OLNHO\ WR GLIIHU VXEVWDQWLDOO\ LQ WKHLU FKDUDFWHULVWLFV IURP

PHPEHUV�

7R RYHUFRPH WKLV VHOHFWLRQ SUREOHP� UHVHDUFKHUV PXVW FKRRVH IURP D UDQJH RI HYDOXDWLRQ

PHWKRGV� WKH FKRLFH EHLQJ GHWHUPLQHG E\ D QXPEHU RI IDFWRUV LQFOXGLQJ WKH ULFKQHVV RI WKH GDWD DQG WKH

QDWXUH RI WKH WUHDWPHQW� %HFDXVH LW LV LPSRVVLEOH WR REVHUYH WKH LQGLYLGXDO WUHDWPHQW HIIHFW� HDFK

PHWKRG UHOLHV RQ JHQHUDOO\ XQWHVWDEOH DVVXPSWLRQV WR PDNH FDXVDO LQIHUHQFHV �+ROODQG� ������ ,Q RUGHU

WR LGHQWLI\ LQGLYLGXDO WUHDWPHQW HIIHFWV� LW LV QHFHVVDU\ WR PDNH YHU\ VWURQJ DVVXPSWLRQV DERXW WKH MRLQW

GLVWULEXWLRQ RI <�L DQG <�L � +RZHYHU� WKH DYHUDJH WUHDWPHQW HIIHFW DW WKH SRSXODWLRQ RU VXE�SRSXODWLRQ

OHYHO FDQ EH LGHQWLILHG XQGHU JHQHUDOO\ OHVV VWULQJHQW DVVXPSWLRQV� VRPH RI ZKLFK DUH VHW RXW EHORZ�

$PRQJ WKH SDUDPHWHUV WKDW RQO\ GHSHQG RQ WKH PDUJLQDO GLVWULEXWLRQV RI <�L DQG <�L LV WKH SDUDPHWHU

PRVW FRPPRQO\ HVWLPDWHG DQG WKH RQH HVWLPDWHG LQ WKLV SDSHU� QDPHO\ WKH PHDQ LPSDFW RI WUHDWPHQW

RQ WKH WUHDWHG�

�$���� θ  (�<� ² <� _ '  �� ;�  (�<� _ '  �� ;� � (�<� _ '  �� ;�

ZKHUH ' � GHQRWHV WUHDWPHQW �PHPEHUVKLS�� ' � GHQRWHV QRQ�WUHDWPHQW �QRQ�PHPEHUVKLS� DQG ; LV

D VHW RI FRQGLWLRQLQJ YDULDEOHV� ,Q DVVHVVLQJ WKH H[SHFWHG WUHDWPHQW HIIHFW IRU LQGLYLGXDOV ZKR DUH XQLRQ

PHPEHUV� ZH DUH DGGUHVVLQJ WKH TXHVWLRQ RI KRZ PHPEHUV· MRE VDWLVIDFWLRQ FRPSDUHV ZLWK ZKDW LW

ZRXOG KDYH EHHQ KDG WKH\ QRW EHHQ PHPEHUV� RQ DYHUDJH���

)RU PHPEHUV ZH REVHUYH <� VR WKDW WKH DYHUDJH REVHUYHG RXWFRPH IRU SDUWLFLSDQWV LV DQ XQELDVHG

HVWLPDWH RI WKH ILUVW FRPSRQHQW RI WKH HIIHFW RI WUHDWPHQW RQ WKH WUHDWHG (�<� _ '  �� ;�� 7KH

HYDOXDWLRQ SUREOHP DULVHV IURP WKH WHUP (�<� _ '  �� ;�� 7KLV LV WKH PHDQ RI WKH FRXQWHUIDFWXDO

ZKLFK� VLQFH LW LV XQREVHUYDEOH� PXVW EH LGHQWLILHG DQG HVWLPDWHG RQ WKH EDVLV RI VRPH XVXDOO\ XQWHVWDEOH

LGHQWLI\LQJ DVVXPSWLRQV MXVWLI\LQJ WKH XVH RI WKH REVHUYDEOH SDLUV �<� � '  �� � �<� � '  ���

0HPEHUV PD\ QRW EH D UDQGRP VDPSOH RI DOO HPSOR\HHV� ,I WKHUH DUH V\VWHPDWLF GLIIHUHQFHV LQ

FKDUDFWHULVWLFV DFURVV PHPEHUV DQG QRQ�PHPEHUV WKDW DUH OLNHO\ WR LQIOXHQFH MRE VDWLVIDFWLRQ� IDLOXUH WR

WDNH DFFRXQW RI WKHVH ZLOO ELDV DQ\ HVWLPDWH RI WKH XQLRQ PHPEHUVKLS HIIHFW RQ VDWLVIDFWLRQ� 7KXV� (�<�

_ '  �� � (�<� _ '  �� ZRXOG LQ JHQHUDO EH ELDVHG IRU WKH HIIHFW RI WUHDWPHQW RQ WKH WUHDWHG� $Q

                                                        
�� 7R REWDLQ WKH DYHUDJH WUHDWPHQW HIIHFW RQ WKH QRQ�WUHDWHG (�<

�
� <

�
_ '  �� WKH SURFHGXUH LV DSSOLHG V\PPHWULFDOO\�

7KH DYHUDJH WUHDWPHQW HIIHFW (�<
�
� <

�
� LV D ZHLJKWHG DYHUDJH RI WKH WUHDWPHQW HIIHFWV IRU WKH WUHDWHG DQG QRQ�WUHDWHG�
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H[FHSWLRQ LV ZKHQ WKH LQGHSHQGHQFH DVVXPSWLRQ <� � ' FDQ EH LQYRNHG� 7KLV LV FUHGLEOH ZKHUH WKH

UDQGRP DVVLJQPHQW RI LQGLYLGXDOV WR WUHDWPHQW HQVXUHV WKDW SRWHQWLDO RXWFRPHV DUH LQGHSHQGHQW RI

WUHDWPHQW VWDWXV� ,Q WKLV VLWXDWLRQ� (�<� _ '  ��  (�<� _ '  ��  (�< _ '  �� VR WKDW WKH

WUHDWPHQW HIIHFW FDQ EH FRQVLVWHQWO\ HVWLPDWHG E\ WKH GLIIHUHQFH EHWZHHQ WKH REVHUYHG PHDQ RI WKH

RXWFRPH YDULDEOH IRU WKH WUHDWPHQW JURXS DQG WKH REVHUYHG PHDQ IRU WKH QRQ�WUHDWPHQW JURXS�

,Q WKH DEVHQFH RI UDQGRP DVVLJQPHQW� RQH RSWLRQ LV WR FRQVWUXFW D FRPSDULVRQ JURXS EDVHG RQ

VWDWLVWLFDO PDWFKLQJ� 0DWFKLQJ HVWLPDWRUV WU\ WR UHVHPEOH DQ H[SHULPHQW E\ FKRRVLQJ D FRPSDULVRQ

JURXS IURP DOO QRQ�SDUWLFLSDQWV VXFK WKDW WKH VHOHFWHG JURXS LV DV VLPLODU DV SRVVLEOH WR WKH WUHDWPHQW

JURXS LQ REVHUYDEOH FKDUDFWHULVWLFV� 0DWFKLQJ FDQ \LHOG XQELDVHG HVWLPDWHV RI WKH WUHDWPHQW LPSDFW

ZKHUH GLIIHUHQFHV EHWZHHQ LQGLYLGXDOV DIIHFWLQJ WKH RXWFRPH RI LQWHUHVW DUH FDSWXUHG LQ WKHLU REVHUYHG

DWWULEXWHV� 7KLV DVVXPSWLRQ� ZKLFK LV RIWHQ UHIHUUHG WR DV WKH &RQGLWLRQDO ,QGHSHQGHQFH $VVXPSWLRQ

�&,$�� LV WKH NH\ LGHQWLI\LQJ DVVXPSWLRQ XQGHUSLQQLQJ WKH PDWFKLQJ PHWKRGRORJ\� 7KH SUHFLVH IRUP RI

WKH &,$ GHSHQGV RQ WKH SDUDPHWHU EHLQJ HVWLPDWHG� )RU WKH WUHDWPHQW RQ WKH WUHDWHG SDUDPHWHU� WKH

&,$ UHTXLUHV WKDW� FRQGLWLRQDO RQ REVHUYDEOH FKDUDFWHULVWLFV� SRWHQWLDO QRQ�WUHDWPHQW RXWFRPHV DUH

LQGHSHQGHQW RI WUHDWPHQW SDUWLFLSDWLRQ� )RUPDOO\�

�$��� (�<� _ ;� '  ��  (�<� _ ;� '  ��

7KXV� &,$ UHTXLUHV WKDW WKH FKRVHQ JURXS RI PDWFKHG FRQWUROV GRHV QRW GLIIHU IURP WKH JURXS RI

WUHDWHG E\ DQ\ YDULDEOH ZKLFK LV V\VWHPDWLFDOO\ OLQNHG WR WKH QRQ�SDUWLFLSDWLRQ RXWFRPH <�� RWKHU WKDQ

RQ WKRVH YDULDEOHV WKDW DUH XVHG WR PDWFK WKHP� 7KLV SHUPLWV WKH XVH RI WKH PDWFKHG QRQ�SDUWLFLSDQWV

WR PHDVXUH KRZ SDUWLFLSDQWV ZRXOG KDYH IDUHG� RQ DYHUDJH� KDG WKH\ QRW SDUWLFLSDWHG�

7KH SODXVLELOLW\ RI WKH &,$ GHSHQGV RQ WKH LQIRUPDWLRQDO ULFKQHVV RI WKH GDWD VLQFH WKH VHW RI ;·V

VKRXOG FRQWDLQ DOO WKH YDULDEOHV WKRXJKW WR LQIOXHQFH ERWK SDUWLFLSDWLRQ �WKDW LV� PHPEHUVKLS� DQG WKH

RXWFRPH �MRE VDWLVIDFWLRQ� LQ WKH DEVHQFH RI SDUWLFLSDWLRQ�

8QGHU &,$�

�$���� (�<� _ '  �� � (�<� _ '  ��  ([_' �^(�<_;� '  �� � (�<_;�'  ��`

+HQFH� DIWHU DGMXVWLQJ IRU REVHUYDEOH GLIIHUHQFHV� WKH PHDQ RI WKH QR�WUHDWPHQW �SRWHQWLDO�

RXWFRPH LV WKH VDPH IRU WKRVH UHFHLYLQJ WUHDWPHQW DV IRU WKRVH QRW UHFHLYLQJ WUHDWPHQW� 7KLV DOORZV

QRQ�SDUWLFLSDQWV· RXWFRPHV WR EH XVHG WR LQIHU SDUWLFLSDQWV· FRXQWHUIDFWXDO RXWFRPHV�

+RZHYHU� WKLV LV RQO\ YDOLG LI WKHUH DUH QRQ�SDUWLFLSDQWV IRU DOO SDUWLFLSDQWV· YDOXHV RI ; �WKLV LV NQRZQ

DV WKH VXSSRUW FRQGLWLRQ��

�$���� 3U �'  � _ ; � � �

7KLV HQVXUHV WKDW DOO WUHDWHG LQGLYLGXDOV KDYH D FRXQWHUSDUW LQ WKH QRQ�WUHDWHG SRSXODWLRQ IRU HDFK

; IRU ZKLFK ZH VHHN WR PDNH D FRPSDULVRQ� ,I WKHUH DUH UHJLRQV ZKHUH WKH VXSSRUW RI ; GRHV QRW

RYHUODS IRU WKH WUHDWHG DQG QRQ�WUHDWHG JURXSV� PDWFKLQJ FDQ RQO\ EH SHUIRUPHG� DQG WKH WUHDWPHQW
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SDUDPHWHU� θ� UHWULHYHG� RYHU WKH FRPPRQ VXSSRUW UHJLRQ� ,I WUHDWHG LQGLYLGXDOV KDYH QR VXSSRUW LQ WKH

QRQ�WUHDWHG SRSXODWLRQ� WKH\ DUH GURSSHG IURP DQDO\VLV DQG WKH HVWLPDWHG WUHDWPHQW HIIHFW LV UHGHILQHG

DV WKH PHDQ WUHDWPHQW HIIHFW IRU WKRVH WUHDWHG IDOOLQJ ZLWKLQ WKH FRPPRQ VXSSRUW�

0DWFKLQJ RSHUDWHV E\ FRQVWUXFWLQJ� IRU WKRVH SDUWLFLSDQWV ZLWK VXSSRUW� D FRXQWHUIDFWXDO IURP WKH

QRQ�SDUWLFLSDQWV� 7KHUH DUH D QXPEHU RI ZD\V RI GHILQLQJ WKLV FRXQWHUIDFWXDO��� 2QFH WKH

FRXQWHUIDFWXDOV DUH LGHQWLILHG� WKH PHDQ LPSDFW RI WKH SURJUDPPH FDQ EH HVWLPDWHG DV WKH PHDQ

GLIIHUHQFH LQ WKH RXWFRPHV RI WKH PDWFKHG SDLUV�

$ UHILQHPHQW WR WKH PDWFKLQJ DSSURDFK ZDV LQWURGXFHG E\ 5RVHQEDXP DQG 5XELQ ������� ,I WKH

&,$ LV PHW DQG WKHUH LV FRPPRQ VXSSRUW WKHQ�

�$���� <� ⊥ ' _ 3�;� IRU ; LQ ;

ZKHUH 3�;� LV WKH SURSHQVLW\ VFRUH� WKH FRQGLWLRQDO SUREDELOLW\ RI SDUWLFLSDWLQJ LQ WKH SURJUDPPH

² LQ RXU FDVH� WKH SUREDELOLW\ RI EHLQJ D XQLRQ PHPEHU ² JLYHQ D YHFWRU RI REVHUYHG FKDUDFWHULVWLFV ;�

)RUPDOO\�

�$���� 3�;
L
�  3U�'

L
 � _ ;

L
�

5RVHQEDXP DQG 5XELQ VKRZ WUHDWPHQW DQG WKH REVHUYHG FRYDULDWHV DUH FRQGLWLRQDOO\

LQGHSHQGHQW JLYHQ WKH SURSHQVLW\ VFRUH� WKDW LV�

�$���� '
L
⊥ ;

L
_ 3�;

L
�

7KH DGYDQWDJH RI 5RVHQEDXP DQG 5XELQ·V LQQRYDWLRQ LV WKDW WKH GLPHQVLRQDOLW\ RI WKH PDWFK FDQ

EH UHGXFHG WR RQH� 5DWKHU WKDQ PDWFKLQJ RQ D YHFWRU RI FKDUDFWHULVWLFV� LW LV SRVVLEOH WR PDWFK RQ MXVW

WKH SURSHQVLW\ VFRUH� 7KLV LV EHFDXVH� DV 5RVHQEDXP DQG 5XELQ VKRZ� E\ GHILQLWLRQ WUHDWPHQW DQG

QRQ�WUHDWPHQW REVHUYDWLRQV ZLWK WKH VDPH YDOXH RI WKH SURSHQVLW\ VFRUH KDYH WKH VDPH GLVWULEXWLRQ RI

WKH IXOO YHFWRU RI UHJUHVVRUV ;� +DYLQJ PDWFKHG RQ WKH SURSHQVLW\ VFRUH� WKH PHDQ LPSDFW RI WKH

SURJUDPPH LV HVWLPDWHG DV WKH PHDQ GLIIHUHQFH LQ WKH RXWFRPHV RI WKH PDWFKHG SDLUV�

,I WKH &,$ LV VDWLVILHG� PDWFKLQJ RIIHUV DQ DWWUDFWLYH PHDQV RI LGHQWLI\LQJ WKH LPSDFW RI XQLRQ

PHPEHUVKLS RQ MRE VDWLVIDFWLRQ� 7KH PDLQ DWWUDFWLRQ LV WKDW LW LV QRQ�SDUDPHWULF� DYRLGLQJ WKH QHHG WR

GHILQH D VSHFLILF IRUP IRU WKH RXWFRPH HTXDWLRQ� VHOHFWLRQ SURFHVV RU XQREVHUYDEOHV LQ HLWKHU HTXDWLRQ�

,Q DGGLWLRQ� LW DYRLGV H[WUDSRODWLRQ EH\RQG WKH FRPPRQ VXSSRUW ZKLFK RFFXUV ZLWK VLPSOH OLQHDU

HVWLPDWRUV� +HWHURJHQHRXV WUHDWPHQW HIIHFWV DUH DOORZHG IRU� VR QR DVVXPSWLRQ RI FRQVWDQW DGGLWLYH

WUHDWPHQW HIIHFWV IRU GLIIHUHQW LQGLYLGXDOV LV UHTXLUHG� (IIHFWV IRU VXE�JURXSV FDQ EH HVWLPDWHG E\

UXQQLQJ WKH PDWFK RQ VXE�SRSXODWLRQV �VHH 6HFWLRQ ����� 0DWFKLQJ HVWLPDWRUV DOVR KLJKOLJKW WKH

SUREOHP RI FRPPRQ VXSSRUW DQG WKXV WKH VKRUW�FRPLQJV RI SDUDPHWULF WHFKQLTXHV ZKLFK LQYROYH

H[WUDSRODWLQJ RXWVLGH WKH FRPPRQ VXSSRUW� 0DWFKLQJ LV WKXV DEOH WR HOLPLQDWH WZR RI WKH WKUHH VRXUFHV

RI HVWLPDWLRQ ELDV LGHQWLILHG E\ +HFNPDQ� ,FKLPXUD� 6PLWK DQG 7RGG ������� WKH ELDV GXH WR GLIIHUHQFH

                                                        
�� 6HH� IRU H[DPSOH� +HFNPDQ HW DO� ������ IRU D FRPSDULVRQ RI DOWHUQDWLYH PDWFKLQJ VFKHPHV�
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LQ WKH VXSSRUWV RI ; LQ WKH WUHDWHG DQG FRQWURO JURXSV �IDLOXUH RI WKH FRPPRQ VXSSRUW FRQGLWLRQ� DQG

WKH ELDV GXH WR WKH GLIIHUHQFH EHWZHHQ WKH WZR JURXSV LQ WKH GLVWULEXWLRQ RI ; RYHU LWV FRPPRQ

VXSSRUW� 7KH RWKHU VRXUFH RI ELDV LV WKH RQH GXH WR VHOHFWLRQ RQ XQREVHUYDEOHV� 7KLV KLJKOLJKWV WKH

LPSRUWDQFH RI WKH &,$ VLQFH� LI WKLV KROGV� VHOHFWLRQ RQ XQREVHUYDEOHV FHDVHV WR EH D SUREOHP� 7KH

DSSURSULDWHQHVV RI WKH &,$ LV GHSHQGHQW RQ WKH ULFKQHVV RI WKH DYDLODEOH GDWD�
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$SSHQGL[ 7DEOH $���� ,QGLYLGXDO XQLRQ PHPEHUVKLS VWDWXV

Demographics:  
Female -0.129 
 (3.18)** 
Age (ref.: under 25 years)  
25-29 years 0.394 
 (5.51)** 
30-39 years 0.543 
 (7.61)** 
40-49 years 0.686 
 (9.70)** 
50-59 years 0.566 
 (7.11)** 
60+ years 0.253 
 (2.38)* 
Qualifications (ref.: none, low or high)   
GCSE or ‘A’ level -0.087 
 (2.27)* 
Health problem 0.104 
 (1.57) 
Married or living as married 0.096 
 (1.89) 
Job-related:  
Occupational classification (ref.: operative)  
Manager/senior administrator -0.956 
 (9.04)** 
Professional -0.294 
 (2.94)** 
Associate Professional and technical -0.305 
 (3.12)** 
Clerical and secretarial -0.754 
 (7.85)** 
Craft and skilled service -0.036 
 (0.43) 
Personal and Protective service -0.754 
 (6.70)** 
Sales -0.408 
 (3.76)** 
Other unskilled occupations -0.483 
 (5.43)** 
Gender segregation (ref.: roughly equal)  
Type of work performed solely by men 0.146 
 (2.39)* 
Type of work performed mainly by men 0.064 
 (1.24) 
Type of work performed mainly by women 0.021 
 (0.43) 
Type of work performed only by women -0.200 
 (2.39)* 
Workplace:  
Size (ref.: 200+ employees)   
10-24 employees -0.459 
 (4.51)** 
25-199 employees -0.439 
 (7.12)** 
Single independent establishment -0.037 
 (0.58) 
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Public sector 1.162 
 (12.96)** 
Workplace activity (ref.: supplier to other companies)   
Producers of goods/services for customers -0.367 
 (3.74)** 
Produces goods/services for other parts of the organisation -0.028 
 (0.22) 
Non-producer 0.050 
 (0.74) 
Administrative office only -0.322 
 (2.54)* 
Industrial classification (ref.: manufacturing)  
Utilities 0.810 
 (6.33)** 
Construction -0.585 
 (4.57)** 
Wholesale and Retail Distribution -0.545 
 (4.67)** 
Hotel and Restaurants -0.631 
 (3.56)** 
Transport and Communication 0.317 
 (2.42)* 
Financial Services 0.387 
 (2.66)** 
Other Business Services -0.840 
 (5.93)** 
Public Administration -0.110 
 (0.78) 
Education -0.567 
 (4.11)** 
Health -0.384 
 (2.89)** 
Other Services -0.517 
 (3.75)** 
Location (ref.: rest of the South East)  
East Anglia 0.112 
 (0.74) 
East Midlands 0.202 
 (1.85) 
London 0.025 
 (0.22) 
North 0.539 
 (3.33)** 
North West 0.465 
 (4.15)** 
Scotland 0.312 
 (2.92)** 
South West 0.464 
 (3.61)** 
Wales 0.291 
 (1.93) 
West Midlands 0.333 
 (2.47)* 
Yorkshire and Humberside 0.303 
 (2.09)* 
Local labour market conditions:  
77:$ XQHPSOR\PHQW UDWH RI ��� 0.214 

 (2.83)** 
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Constant -0.475 
 (3.20)** 
Observations 18012 
F-stat (51,1532) = 36.14  

Prob>F = 0.0000 
Note: * = significant at a 95% confidence level. ** = significant at a 99% confidence level or above. 

 
$SSHQGL[ 7DEOH $���� ,PEDODQFH LQ PHDQV EHWZHHQ WUHDWHG DQG PDWFKHG FRPSDUDWRUV� SOXV
VWDQGDUGLVHG GLIIHUHQFHV ���
 Non-

members 
pre-match 

Non-
members 
matched 

Members % bias 
before match 

% bias after 
match 

Age      
25-29 years .15 .12 .10 -13.42 -4.43 
30-39 years .28 .31 .30 6.23 -0.42 
40-49 years .23 .32 .33 23.51 2.33 
50-59 years .16 .18 .20 9.42 4.12 
60+ years .04 .03 .03 -5.12 -1.94 
      
      
)HPDOH .52 .45 .42 -19.04 -6.76 
Married or living as married .67 .76 .77 23.79 1.65 
Health problem .05 .05 .07 7.07 5.53 
Mid-level qualifications .45 .38 .40 -10.57 4.16 
      
2FFXSDWLRQDO FODVVLILFDWLRQ      
Manager/senior administrator .15 .07 .08 -21.53 3.38 
Professional .11 .19 .20 25.32 1.82 
Associate professional and technical .08 .14 .11 9.36 -12.03 
Clerical and secretarial .25 .20 .20 -12.40 -1.75 
Craft and skilled service .07 .11 .12 16.71 2.42 
Personal and protective service .10 .08 .09 -2.64 4.79 
Sales .10 .04 .03 -27.66 -1.29 
Other unskilled occupations .08 .07 .06 -4.75 -1.27 
      
*HQGHU VHJUHJDWLRQ      
Occupation performed solely by women .08 .04 .04 -15.07 0.67 
Occupation performed mainly by 
women 

.27 .24 .26 -6.22 -2.80 

Occupation performed mainly by men .20 .21 .23 6.77 3.64 
Occupation performed only by men .13 .16 .17 11.85 4.80 
      
Workplace size      
10-24 employees .10 .04 .05 -19.41 3.48 
25-199 employees .63 .45 .52 -21.45 14.94 
      
3XEOLF VHFWRU .17 .52 .52 78.34 0.85 
Single independent establishment .25 .16 .15 -25.78 -2.30 
      
Workplace activity       
Administrative office only .07 .06 .05 -9.97 -4.70 
Non-producer .10 .17 .19 26.78 5.95 
Supplier to rest of organisation .06 .11 .09 12.04 -9.01 
Supplier to other companies .29 .14 .13 -42.04 -3.28 
      
Industrial classification       
Utilities .02 .08 .08 29.40 3.87 
Construction .06 .04 .05 -7.36 2.02 
Wholesale and retail distribution .19 .06 .05 -44.23 -1.69 
Hotels and Restaurants .06 .01 .01 -29.06 -0.86 
Transport and communication .04 .09 .10 21.00 3.96 
Financial Services .06 .07 .06 1.39 -2.92 
Other business services .14 .03 .03 -41.31 0.49 
Health .09 .12 .13 12.71 5.11 
Education .08 .14 .15 23.03 3.30 
Public Administration .05 .19 .16 37.32 -7.67 
Other .05 .03 .04 -7.05 3.49 
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Location       
London .15 .12 .11 -10.69 -1.82 
Yorkshire and Humberside .08 .08 .08 2.78 3.36 
North .04 .07 .08 15.75 4.03 
North West .08 .12 .12 12.69 0.63 
Scotland .09 .11 .12 10.54 3.11 
South West .08 .09 .09 0.70 -1.40 
Wales .04 .05 .05 8.12 2.97 
West Midlands .09 .09 .09 -1.50 -2.27 
East Midlands .09 .08 .08 -1.03 0.19 
East Anglia .05 .04 .04 -6.51 -1.27 
      
8QHPSOR\PHQW UDWH RI ��� .48 .54 .56 16.98 5.62 
      
      
Average absolute standardised bias pre-
match, whole sample  

    16.77 

Average absolute standardised bias post-
match, whole sample  

    3.62 

Average absolute standardised bias pre-
match, matched sample  

    0.36 

Average absolute standardised bias post-
match, matched sample  

    0.44 

Absolute bias reduction      49.65 
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$�� $SSHQGL[ � ,9 HVWLPDWLRQ

7KH PRGHO HVWLPDWHG LQ 6HFWLRQ � LV DQ 2UGHUHG 3URELW ZLWK (QGRJHQRXV 'XPP\ YDULDEOH�

(QGRJHQLVDWLRQ RI WKH PHPEHUVKLS GXPP\ LV DFKLHYHG E\ VLPXOWDQHRXVO\ HVWLPDWLQJ WKH MRE

VDWLVIDFWLRQ HTXDWLRQ DQG D XQLRQ PHPEHUVKLS SURELW� 7KH WZR HTXDWLRQV RI LQWHUHVW DUH HTXDWLRQV �����

DQG ������ ZKLFK ZH UHSRUW EHORZ IRU FRQYHQLHQFH�

6
L

 :KIβ+δ/K�εi �$����

0

L
 <

L
·γ�9

L
·θ�X

L
�$����

VHH WKH PDLQ WH[W IRU QRWDWLRQ� 7KH WZR HUURU WHUPV DUH DOORZHG WR EH MRLQWO\ GLVWULEXWHG DV ELYDULDWH

QRUPDO ZLWK � PHDQV� XQLW YDULDQFHV DQG FRUUHODWLRQ FRHIILFLHQW ρ�

�ε
L
X

L
�a1�>�����������ρ�@ �$����

ZKHUH 1� GHQRWHV WKH ELYDULDWH QRUPDO GHQVLW\ IXQFWLRQ�

7KH WZR FRQWLQXRXV YDULDEOHV RQ WKH OHIW KDQG VLGH RI �$��� DQG �$��� DUH XQREVHUYHG� 5DWKHU ZH

REVHUYH D GLVFUHWH RUGHUHG YDULDEOH 6
L
WDNLQJ YDOXHV IURP � WR � GHSHQGLQJ XSRQ 6


L
FURVVLQJ D VHW RI FXW

RII SRLQWV τ�«τ�� DQG WKH PHPEHUVKLS GXPP\ 0L� 7KHQFH WKH HYHQW VSDFH LV SDUWLWLRQHG LQWR WKH WHQ

RXFRPHVV GHILQHG E\ WKH LQWHUVHFWLRQ RI 6L DQG 0L� )URP WKH YLHZSRLQW RI WKH FRQVWUXFWLRQ RI VDPSOH

OLNHOLKRRG WKHUH DUH WKUHH UHOHYDQW FDVHV WR WDNH LQWR DFFRXQW� )LUVW RI DOO OHW XV GHILQH D LQGH[ NL≡�0L��

ZKLFK WDNHV YDOXH � IRU PHPEHUV DQG ²� IRU QRQ PHPEHUV� )RU DQ LQGLYLGXDO UHSRUWLQJ WKH ORZHVW

VDWLVIDFWLRQ VFRUH� WKH UHOHYDQW SUREDELOLW\ LV�

 /L Φ�>τ���Xi’β+δMi),ki(<L·γ�9L·θ);-kiρ] �$���D�

 
ZKHUH Φ� LV FXPXODWLYH GHQVLW\ IXQFWLRQ �F�G�I�� RI WKH ELYDULDWH QRUPDO GLVWULEXWLRQ�

)RU DQ LQGLYLGXDO VFRULQJ DQ LQWHUPHGLDWH OHYHO RI VDWLVIDFWLRQ� VD\ ZLWK τM���6
L�τM� M �«�� WKH

UHOHYDQW SUREDELOLW\ LV�

/L Φ�>τM��Xi’β+δMi), ki(<L·γ�9L·θ);-kiρ]- Φ�>τM����Xi’β+δMi), ki(<L·γ�9L·θ);-kiρ] �$���E�

)LQDOO\� IRU LQGLYLGXDOV UHSRUWLQJ WKH KLJKHVW VDWLVIDFWLRQ VFRUH� WKH UHOHYDQW SUREDELOLW\ LV�

/L Φ>ki(<L·γ�9L·θ)]-Φ�>τ��Xi’β+δMi), ki(<L·γ�9L·θ);-kiρ] �$���F�

ZKHUH Φ LV WKH F�G�I� RI WKH XQLYDULDWH VWDQGDUG QRUPDO�

%\ DVVXPLQJ WKDW REVHUYDWLRQV DUH LQGHSHQGHQWO\ DQG LGHQWLFDOO\ GLVWULEXWHG �L�L�G�� DFURVV

LQGLYLGXDOV WKH ORJ�OLNHOLKRRG IXQFWLRQ FDQ EH GHULYHG DV O ΠLORJ�/L�� +RZHYHU� WKH DYDLODELOLW\ RI

UHSHDWHG REVHUYDWLRQV ZLWKLQ WKH VDPH HVWDEOLVKPHQW PHDQV WKDW WKH L�L�G� DVVXPSWLRQ PLJKW EH YLRODWHG�
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7R DFFRXQW IRU WKLV� ZH XVHG D 3VHXGR 0D[LPXP /LNHOLKRRG �30/� HVWLPDWRU WKDW DOORZV IRU DUELWUDU\

FRUUHODWLRQV EHWZHHQ REVHUYDWLRQV ZLWKLQ WKH VDPH HVWDEOLVKPHQW� 6HH LQWHU DOLD +XEHU ������� %LQGHU

������ DQG :KLWH ������� ,Q DGGLWLRQ� ZH ZHLJKW HDFK FRQWULEXWLRQ WR WKH SVHXGR OLNHOLKRRG LQ RUGHU WR

DOORZ IRU GLIIHUHQWLDOV VDPSOLQJ SUREDELOLW\ DPRQJ HVWDEOLVKPHQW� XVLQJ ZHLJKWV SURYLGHG LQ :(56�

7KHQFH� RXU HVWLPDWRU LV D :HLJKWHG 3VHXGR 0D[LPXP /LNHOLKRRG �:30/��
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*UDSK �� 3UHGLFWHG XQLRQ SUREDELOLW\ IRU PHPEHUV DQG QRQ�PHPEHUV

0HPEHUV

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1RQ�PHPEHUV
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7DEOH �� 0HDQ SHUFHQWDJH VDWLVILHG DPRQJ PHPEHUV DQG QRQ�PHPEHUV SUH� DQG SRVW�
PDWFKLQJ

2YHUDOO MRE VDWLVIDFWLRQ 3D\ VDWLVIDFWLRQ

3UH�PDWFK
0HPEHUV �1  ������

1RQ�PHPEHUV �1  �������
6LJQLILFDQFH

����

����
)��� �����  �����
3 ! )  ������

����

����
)��� �����  ����
3 ! )  ������

3RVW�PDWFK

0HPEHUV �1  ������
1RQ�PHPEHUV �1  ������
6LJQLILFDQFH

����
����
)��� �����  �����
3 ! )  ������

����
����
)��� �����  ����
3 ! )  ������

1RWHV� ��� 7KH ��� FRQILGHQFH LQWHUYDO IRU WKH SRVW�PDWFK ERRWVWUDSSHG HVWLPDWHV DUH ���� WR ���� IRU RYHUDOO MRE

VDWLVIDFWLRQ DQG ²���� WR ���� IRU SD\ VDWLVIDFWLRQ�
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7DEOH �� 0HDQ SHUFHQWDJH VDWLVILHG DPRQJ PHPEHUV DQG QRQ�PHPEHUV SUH� DQG SRVW�
PDWFKLQJ� FRQGLWLRQLQJ RQ ZDJH OHYHOV� KRXUV� UHFRJQLWLRQ DQG GHQVLW\

2YHUDOO MRE VDWLVIDFWLRQ 3D\ VDWLVIDFWLRQ

3UH�PDWFK
0HPEHUV �1  ������

1RQ�PHPEHUV �1  �������
6LJQLILFDQFH

����

����
)��� �����  �����
3 ! )  ������

����

����
)��� �����  ����
3 ! )  ������

3RVW�PDWFK

0HPEHUV �1  ������
1RQ�PHPEHUV �1  ������
6LJQLILFDQFH

����
����
)��� �����  �����
3 ! )  ������

����
����
)��� �����  ����
3 ! )  ������

1RWHV� ��� ,Q DGGLWLRQ WR WKH YDULDEOHV HQWHULQJ WKH SURSHQVLW\ VFRUH HVWLPDWRU LQ WKH EDVHOLQH DQDO\VLV� WKHVH DQDO\VHV

LQFRUSRUDWH EDQGHG JURVV ZHHNO\ ZDJHV� WRWDO KRXUV ZRUNHG� XQLRQ UHFRJQLWLRQ DQG XQLRQ GHQVLW\� ��� 7KH ��� FRQILGHQFH

LQWHUYDO IRU WKH SRVW�PDWFK ERRWVWUDSSHG HVWLPDWHV DUH ���� WR ����� IRU RYHUDOO MRE VDWLVIDFWLRQ DQG ���� WR ����� IRU SD\
VDWLVIDFWLRQ� ��� 'LDJQRVWLFV IRU PDWFKLQJ� �� RXW RI ����� PHPEHUV ORVW WKURXJK FRPPRQ VXSSRUW HQIRUFHPHQW� 0HDQ

GLIIHUHQFH LQ SURSHQVLW\ VFRUHV IRU WUHDWHG DQG PDWFKHG QRQ�WUHDWHG� ��������� 0D[LPLXP GLIIHUHQFH� ��������� 0HDQ

PDWFK ZHLJKW IRU QRQ�PHPEHUV� ����� PD[LPXP  ��� 0HDQ DEVROXWH VWDQGDUGLVHG ELDV SRVW�PDWFKLQJ� �����
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7DEOH �� 0HDQ GLIIHUHQFHV LQ SHUFHQWDJHV YHU\ VDWLVILHG DQG YHU\ GLVVDWLVILHG EHWZHHQ PHPEHUV
DQG QRQ�PHPEHUV SUH� DQG SRVW�PDWFKLQJ

3UH�PDWFK 3RVW�PDWFK

2YHUDOO MRE VDWLVIDFWLRQ
9HU\ VDWLVILHG

9HU\ GLVVDWLVILHG

�����





�����





�����



�����

3D\
9HU\ VDWLVILHG
9HU\ GLVVDWLVILHG

����
�����



����
����

1RWHV� ��� 
 VLJQLILFDQW DW D ��� FRQILGHQFH OHYHO� 

 VLJQLILFDQW DW D ��� FRQILGHQFH OHYHO� 


 VLJQLILFDQW DW D ���

FRQILGHQFH OHYHO� 



 VLJQLILFDQW DW D ����� FRQILGHQFH OHYHO� ��� 7KHVH HVWLPDWHV DUH EDVHG RQ WKH EDVHOLQH PDWFKLQJ

HVWLPDWRU ZKLFK H[FOXGHV ZDJHV� KRXUV� UHFRJQLWLRQ DQG GHQVLW\ ��� 7KRVH LGHQWLILHG DV ¶YHU\ VDWLVILHG· RQ WKH RYHUDOO MRE
VDWLVIDFWLRQ LQGH[ DUH WKRVH VD\LQJ WKH\ ZHUH ¶YHU\ VDWLVILHG· RQ DW OHDVW RQH RI WKH IRXU VHSDUDWH MRE FRPSRQHQWV� 7KH\

DFFRXQWHG IRU ����� RI HPSOR\HHV� 7KRVH LGHQWLILHG DV ¶YHU\ GLVVDWLVILHG· RQ WKH RYHUDOO MRE VDWLVIDFWLRQ LQGH[ DUH WKRVH

VD\LQJ WKH\ ZHUH ¶YHU\ GLVVDWLVILHG· RQ DW OHDVW RQH RI WKH IRXU VHSDUDWH MRE FRPSRQHQWV� 7KH\ PDGH XS ���� RI HPSOR\HHV�

7KH GXPP\ YDULDEOH LGHQWLI\LQJ WKRVH ZKR ZHUH ¶YHU\ VDWLVILHG· ZLWK WKHLU SD\ LV VLPSO\ D UHFRGH RI WKH SD\ VDWLVIDFWLRQ

LQGH[� DV LV WKH GXPP\ LGHQWLI\LQJ WKRVH ZKR ZHUH ¶YHU\ GLVVDWLVILHG·�
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7DEOH �� (VWLPDWHG FRHIILFLHQWV RQ XQLRQ PHPEHUVKLS GXPP\ IURP MRE VDWLVIDFWLRQ HTXDWLRQV

2YHUDOO -RE 6DWLVIDFWLRQ 6DWLVIDFWLRQ ZLWK 3D\

([RJHQRXV (QGRJHQRXV ([RJHQRXV (QGRJHQRXV

8QLRQ 0HPEHU ����� ���� ����� ����
������ ������ ������ ������

3HUVRQDO FKDUDFWHULVWLFV <HV <HV

-RE FKDUDFWHULVWLFV <HV <HV

:RUNSODFH FKDUDFWHULVWLFV <HV <HV

2SLQLRQV RQ LQGXVWULDO
UHODWLRQV DQG WUDGH
XQLRQV

<HV <HV

3D\ <HV <HV

&RUUHODWLRQ RI

XQREVHUYDEOHV EHWZHHQ
VDWLVIDFWLRQ DQG

PHPEHUVKLS HTXDWLRQ �ρ�

�����

������

�����

������

([FOXVLRQ RI LQVWUXPHQWV
IURP VDWLVIDFWLRQ
HTXDWLRQ� S�YDOXH

������ ������

([FOXVLRQ RI LQVWUXPHQWV
IURP PHPEHUVKLS
HTXDWLRQ� S�YDOXH

������ ������

/RJ OLNHOLKRRG ��������� ���������� ��������� ����������
0RGHO S�YDOXH ������ ������ ������ ������

1RWH� 1 ������� 2UGHUHG 3URELW ZLWK (QGRJHQRXV 'XPP\:HLJKWHG 3VHXGR 0D[LPXP /LNHOLKRRG HVWLPDWHV XVH VXUYH\

VWUDWLILFDWLRQ ZHLJKWV DQG DFFRXQW IRU WKH SUHVHQFH RI UHSHDWHG REVHUYDWLRQV RQ WKH VDPH HVWDEOLVKPHQW� $V\PSWRWLFDOO\

UREXVW W�UDWLRV LQ SDUHQWKHVHV�
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7DEOH �� &RQGLWLRQDO PHDQV RI VHOHFWHG REVHUYDEOH DWWULEXWHV RI HPSOR\HHV ZKRVH PHPEHUVKLS
SUREDELOLWLHV DUH DIIHFWHG E\ WKH LQVWUXPHQWV

0HDQ LI

3URE�0�⇓
0HDQ LI

3URE�0�⇑
'LIIHUHQFH W�VWDW

'LVFXVVHG ZLWK VXSHUYLVRU
LVVXHV DERXW

-RE LQ JHQHUDO ����� ����� ����� �������

3URPRWLRQ ����� ����� ����� �������
7UDLQLQJ ����� ����� ����� �������

0DQDJHPHQW LV
XQGHUVWDQGLQJ

����� ����� ����� �������

0HHWLQJV ZLWK PDQDJHPHQW
DUH XVHIXO

����� ����� ����� �������

*RRG UHODWLRQV ZLWK
HPSOR\HHV DQG

PDQDJHPHQW"

����� ����� ����� �������

1RWH� RQO\ WKRVH DWWULEXWHV IRU ZKLFK WKH GLIIHUHQFH LQ FRQGLWLRQDO PHDQV LV VWDWLVWLFDOO\ VLJQLILFDQW DW OHDVW DW WKH �� OHYHO DUH

UHSRUWHG�


